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U.S.  ARMY  CENTER  FOR  HEALTH  PROMOTION  AND 
PREVENTIVE  MEDICINE  (Provisional) 

The  U.S.  Anny  Center  for  Health  Promotion  and  Preventive  Medicine 
(US  ACHPPM)  lineage  can  be  traced  back  over  fifty  years  to  the  Army  Industrial 
Hygiene  Laboratory.  That  oiganization  was  established  at  the  beginning  of  World 
War  n  and  was  under  the  direct  jurisdiction  of  The  Army  Surgeon  General.  It  was 
originally  located  at  the  Johns  Hopkins  School  of  Hygiene  and  Public  Health,  with 
a  staff  of  duee  and  an  annual  budget  not  to  exceed  three  thousand  dollars.  Its  mis¬ 
sion  was  to  conduct  occupational  health  surveys  of  Army  operated  industrial 
plants,  arsenals,  and  depots.  These  surveys  were  aimed  at  identifying  and  eliminat¬ 
ing  occupation^  health  hazards  within  the  Department  of  Defense’s  (DOD)  in¬ 
dustrial  production  base  and  proved  to  be  beneficial  to  the  Nation’s  war  effort 

Most  recently,  it  has  been  nationally  and  internationally  known  as  the  U.S. 
Army  EnvirtMimental  Hygiene  Agency  or  AEHA.  Its  mission,  by  this  time,  had 
been  expanded  to  support  the  worldwide  preventive  medicine  programs  of  the 
Army,  DOD  and  other  Federal  Agencies  through  consultations/supportive  services, 
investigations  and  training. 

Today,  it  is  redesignated  the  U.S.  Army  Center  for  Health  Promotion  and 
Preventive  Medicine.  Its  mission  for  the  future  is  to  provide  worldwide  technical 
support  for  implementing  preventive  medicine,  public  health  and  health  promo- 
tion/wellness  services  into  all  aspects  of  America’s  Army  and  the  Army  Com¬ 
munity  anticipating  and  rapidly  responding  to  operational  needs  and  adaptable  to  a 
changing  world  environment 

The  professional  disciplines  represented  at  the  Center  include  chemists, 
physicists,  engineers,  physicians,  optometrists,  audiologists,  nurses,  industrial 
hygienists,  toxicologists,  entomologists,  and  many  others  as  well  as  sub-specialties 
within  these  professions. 

The  organization’s  quest  has  always  been  one  of  excellence  and  continuous 
quali^  improvement;  and  today  its  vision,  to  be  the  nationally  recognized  Center 
for  Health  Promotion  and  Preventive  Medicine,  is  clearer  than  ever.  To  achieve 
that  end,  it  holds  ever  fast  to  its  values  which  are  steeped  in  its  rich  heritage: 

*  Integrity  is  the  foundation 

*  Excellence  is  the  standard 

*  Customer  satisfaction  is  the  focus 

*  Its  people  are  the  most  valued  resource 

*  Continuous  quality  improvement  is  its  pathway 

Once  again,  the  organization  stands  on  the  threshold  of  even  greater  challenges 
and  responsibilities.  It  is  being  totally  reorganized  with  a  provisional  structure  and 
will  obtain  its  first  CJeneral  Officer  leadership.  As  it  moves  into  the  next  century, 
new  programs  are  being  added  related  to  health  promotion/wellness,  soldier  fimess 
and  disease  surveillance.  As  always,  its  mission  focus  is  centered  upon  the  Army 
Imperatives  so  that  we  are  trained  and  ready  to  enhance  the  Army’s  readiness  for 
war  and  operations  other  than  war. 

It  is  an  organization  fiercely  proud  of  its  history,  yet  equally  excited  about  the 
future.  It  is  destined  to  continue  it  development  as  a  world-class  organization  with 
expanded  services  to  the  Army,  DOD,  other  Federal  Agencies,  the  Nation  and  the 
World  Community. 
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EXECUTIVE  SUMMARY 
FINAL  REPORT 

AIR  POLLUTION  EMISSION  ASSESSMENT  NO.  42-21-MX61-95 
HOT  GAS  DECONTAMINATION  SYSTEM  COMPLIANCE  TEST 
HAWTHORNE  ARMY  AMMUNITION  PLANT 
HAWTHORNE,  NEVADA 
17-29  OCTOBER  1994 

1.  PURPOSE.  The  purpose  of  this  assessment  was  to  determine  air 
pollution  emissions  from  the  hot  gas  decontamination  system,  as 
tested.  The  results  will  be  used  by  the  State  of  Nevada  Bureau  of 
Air  Quality  to  set  operational  and  emissions  limits. 

2.  CONCLUSIONS.  Stack  emissions  data  from  the  HGD  system  have 
been  determined  for  total  particulate  matter,  which  includes 
particulate  matter  less  than  10  microns  in  diameter,  and  certain 
air  toxics.  Testing  for  air  toxics  included  carbon  monoxide, 
nitrogen  oxides,  sulfur  dioxide,  total  hydrocarbons,  and  the 
following  metals;  antimony,  arsenic,  barium,  beryllium,  cadmium, 
chromixim,  nickel,  lead,  silver,  and  thallium. 

3.  RECOMMENDATIONS.  Provide  a  copy  of  this  report  to  the  State  of 
Nevada  Bureau  of  Air  Quality. 
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1.  REFERENCES.  See  Appendix  A  for  a  listing  of  references. 

2.  AUTHORITY.  AEHA  Form  250-R,  USAEC,  9  June  1993. 

3.  PURPOSE.  The  purpose  of  this  assessment  was  to  determine 
emissions  from  the  hot  gas  decontaminations  (HGD)  system,  as 
tested.  The  results  will  be  used  by  the  state  of  Nevada  Bureau  of 
Air  Quality  to  set  operational  and  emissions  limits. 

4.  GENERAL. 

a.  Background.  The  U.S.  Army  Environmental  Center  (USAEC)  is 
investigating  technologies  to  effectively  treat  explosives- 
contaminated  components.  Pilot  studies  have  shown  that 
decontamination  of  structural  components  is  possible  using  a  heated 
gas  to  thermally  decompose  or  volatilize  explosives  with  subsequent 
incineration  in  a  thermal  oxidizer  (references  3  and  4) .  The  pilot 
study  conducted  at  HWAAP  from  10  July  to  21  September  1989 
concluded  that  the  HGD  system  is  effective  for  treating  items 
contaminated  with  TNT  and  ammonium  picrate  (reference  4) .  A  second 
pilot  study,  from  20  June  to  31  October  1994,  was  conducted  to 
determine  if  the  HGD  system  would  successfully  decontaminate  items 
contaminated  with  explosives;  COMP  A-3,  COMP  B,  HBX,  H-6,  RDX,  TNT, 
and  Yellow  D  (reference  5) .  Stack  gas  testing  was  conducted  during 
17-29  October  to  support  HWAAP  permitting  requirements. 


Use  of  trademark  names  does  not  imply  endorsement 
by  the  U.S.  Army  but  is  intended  only  to  assist  in 
identification  of  a  specific  product. 
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b.  Operating  Requirements. 

(1)  Batch  Feed  Rate.  The  HGD  chamber  was  to  be  loaded 
between  90%  and  100%  (22.5  tons  and  25  tons, 

capacity  with  explosive-contaminated  items  for  this  assessment. 

The  HGD  system  runs  as  a  batch  process,  such  that  one  configuration 
of  contaminated  items  is  loaded,  brought  up  to  temperature, 
decontaminated,  cooled  and  removed,  and  then  repeated  with  another 
configuration  of  items. 

(2)  Test  Item.  Sampling  was  conducted  to  determine  the 
stack  emissions  of  the  HGD  system  when  decontaminating  175mm 
projectiles  contaminated  with  COMP  B.  The  175mm  proDectiles  are 
considered  the  worst-case  items  to  be  tested  in  the  HGD  system 
based  on  the  decomposition  temperature  of  the  TNT  fraction,  and  the 
potential  for  elevated  CO,  NO,,  and  THC  emissions.  The 

COMP  B  60-40  mixture  of  RDX  and  TNT,  respectively,  is  the  highest 
formulation  of  both  compounds.  The  TNT  has  the  highest  explosion 
temperature,  1058®F,  of  the  proposed  explosives  to  be 
decontaminated  (reference  6) .  TNT  has  the  highest  carbon  content 
among  all  explosives  and  theoretically  requires  the  longest 
residence  time  in  the  thermal  oxidizer  for  complete  combustion. 
Based  on  this  criteria,  TNT  was  detesrmined  to  have  the  greatest 
potential  to  generate  maximum  THC  and  CO  emissions.  The  RDX 
fraction  has  the  highest  nitrogen  content  for  the  explosives  of 
concern,  therefore,  potentially  causing  elevated  NO,  emissions 
during  operations. 


c.  T^ission  Standards.  Stack  sampling  was  conducted  during 
the  operation  of  the  HGD  system  to  assess  air  pollutant  emissions. 
The  State  of  Nevada  Bureau  of  Air  Quality  required  testing  for 
particulate  matter  less  than  10  microns  in  diameter  (PM,o)  ,  and 
certain  air  toxics.  Testing  for  air  toxics  included  carbon 
monoxide  (CO),  nitrogen  oxides  (NO,),  sulfur  dioxide  (SOj),  total 
hydrocarbons  (THC),  and  the  following  metals;  antimony  (Sb) , 
arsenic  (As) ,  barium  (Ba) ,  beryllium  (Be) ,  cadmium  (Cd) ,  chromium 
(Cr) ,  nickel  (Ni) ,  lead  (Pb) ,  silver  (Ag) ,  and  thallium  (Tl) 
(reference  7).  Table  1  summarizes  the  U.S.  Environmental 
Protection  Agency  (EPA)  approved  reference  methods,  equipment,  and 
procedures  used  in  this  assessment  (reference  8). 


d.  Sampling  Location. 

(1)  The  HGD  system  exhausts  to  a  54 -inch  inside  diameter 
(ID)  refractory-lined  stack  that  also  serves  as  the  thermal 
oxidizer.  Two  6-inch  ID  ports,  located  at  right  angles  to  each 
other,  are  located  111-inches  (2.1  duct  diameters)  upstream  and 
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TABLE  1.  SAMPLING  METHODS  SUMMARY 


POLLUTANT 

SAMPLING  METHOD 

PM,o 

Method  202*  /  RM  5t 

Metals 

Multiple  Metals  Method^ 

CO 

RM  lot 

NO, 

RM  7Et 

S02 

RM  6Ct 

THC 

RM  25At 

*  Reference  9 
t  Reference  8 
i  Reference  10 

129-inches  (2.4  duct  diameters)  downstream  from  the  nearest  flow 
disturbances  (the  wind  dam  and  the  thermal  oxidizer  burners, 
respectively) .  The  number  of  traverse  points  required  per  the  EPA 
reference  method  1  (RM  1)  of  reference  7  is  24.  The  traverse  point 
locations  within  the  stack  are  shown  in  Appendix  B.  A  preliminary 
velocity  traverse  and  cyclonic  flow  check  was  performed  and  the 
flow  was  proven  to  be  acceptable.  Velocity  and  cyclonic  flow  data 
can  be  found  in  Appendix  B. 

(2)  A  1/4-inch  stainless  steel  line  was  inserted  45 
degrees  from  and  19  inches  above  the  6-inch  sampling  ports  to 
remove  a  sample  stream  of  gas  to  be  analyzed  by  the  THC,  NO,^,  CO, 
and  SO2  continuous  emission  monitor  system  (CEMS) . 

e.  Sampling  Time  Summary.  Testing  was  conducted  during  four 
batch  process  runs  of  the  HGD  system,  test  series  31  through  34. 

The  PM|o  sampling  train  was  operated  within  the  first  10  hours  of 
operation  and  conincided  with  the  time  when  propellent  was  flashing 
off  of  the  175mm  projectiles.  The  metals  sampling  train  was 
operated  during  the  last  6  hours  of  treatment  so  that  sampling 
wasconducted  when  the  metal  was  at  its  maximum  temperature  in  the 
chamber.  The  CEMS  was  operated  during  each  test  run,  twice  during 
each  batch  process. 


3 


Final  Report,  Air  Pollution  Emission  Assessment  No.  42-21-MX61-95, 
17-29  October  1994 


f.  Sampling  Equipment  and  Procedures.  A  description  of  ‘ihe 
metals  and  PM,o  sampling  apparatus  and  procedures  can  be  found  in 
Appendix  C. 

g.  Sample  Recovery  and  Analysis.  A  description  of  the  r.etals 
and  PM|o  sample  recovery  and  analysis  procedures  can  be  found  in 
Appendix  D. 

h.  r a 1 i brat i nn  Procedures .  A  summary  of  calibration 
procedures  and  calibration  data  for  the  sampling  train  and  the 
ORSAT  analyzer  can  be  found  in  Appendix  E. 

i.  Continuous  Emission  Monitoring.  A  description  of  the  THC, 
NO,,  CO,  and  SO2  monitors  can  be  found  in  Appendix  F. 

j.  Nonstandard  Events. 

(1)  Process  Feed  Rate.  For  all  test  runs  the  actual 
configuration  was  a  total  weight  of  26.7  tons  which  was  above  the 
specified  25  tons  initially  specified  (reference  11) . 

(2)  PM,o  Train  Sampling  Duration.  The  PM,o  train  sampling 
duration  was  reduced  to  2  hours  to  decrease  the  potential  of 
equipment  failure  in  the  high  temperature  stack.  This  also  ensured 
that  sampling  was  conducted  during  the  period  that  propellent  was 
flashing  off  projectiles  to  lessen  the  likelihood  of  sample 
dilution. 


(3)  Metals  Train  Sampling  Duration.  The  metals  train 
sampling  duration  was  increased  to  72  minutes  to  ensure  that  a 
minimum  sample  volume  of  30  cubic  feet  could  be  drawn  from  the 
stack . 


(4)  Water-Cooled  Probe.  The  water-cooled  probe  had 
developed  a  hole  at  the  thermocouple  weld  during  testing  conducted 
on  19  Ocotober  1994.  Steam  was  being  generated  in  the  probe  as  it 
began  to  heat.  The  test  was  postponed  for  safety  concerns  until 
the  next  morning  when  a  new  probe  assembly  could  be  configured. 

(5)  Run  1.  The  method  202  train  failed  the  intermediate 
leak  check.  An  additional  batch  process  was  scheduled  so  that 
particulate  sampling  could  be  conducted  during  the  period  when 
propellent  was  flashing  off  the  pro  ectiles.  Data  from  the  CEMS, 
however,  is  still  considered  valid  The  average  stack  gas  flow 
rate  from  the  remaining  runs  was  used  to  estimate  emission  rates 
from  the  CEMS  data. 
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(6)  THC  Monitor.  The  THC  monitor  had  a  flame  failure 
during  the  majority  of  run  3  therefore  no  data  could  be  generated. 
Although  the  monitor  calibrated  withhin  the  requirments,  the  avg 
THC  reading  during  run  4  was  below  zero,  thus  the  data  is  not 
reported. 

(7)  NO,  Monitor.  Data  from  run  4  is  not  reported  because 
the  monitor  could  not  show  linearity  during  the  post  calibration. 
Data  from  runs  6  and  7  was  not  reported  because  there  was  no  mid¬ 
range  calibration  gas  remaining  to  check  the  linearity  of  the  NO, 
monitor. 

(8)  CO  Monitor.  The  CO  emission  data  for  runs  1,  2,  3 
and  5  is  not  reported  because  the  monitor  did  not  show  linearity 
during  the  pre  or  post  calibrations. 

(9)  SOj  Monitor.  The  SOj  emission  data  for  run  5  was  not 
reported  because  the  monitor  could  not  show  linearity  during  the 
post  calibration.  During  run  7,  moisture  built  up  in  the  sample 
line  before  the  SOj  monitor  and  caused  SOj  to  be  removed  from  the 
sample  gas,  thus,  the  SOj  monitor  data  from  run  7  was  not  reported. 

(10)  PM,o  Sample  Analysis.  During  the  analysis  of  the 
back  half  water  fraction  of  the  PM,o  train,  the  samples  were 
inadvertently  discarded.  Therefore,  no  final  weights  are  recorded 
for  the  inorganic  condensible  particulate  matter  (CPM) ,  method  202 
back  half,  portion  of  the  PM,o  train. 

k.  Nomenclature  and  Equations.  The  nomenclature  and 
equations  used  for  this  assessment  are  found  in  Appendix  G. 

l.  Assessment  Personnel.  Personnel  that  were  in  involved  in 
the  assessment  are  listed  in  Appendix  H. 

5.  FINDINGS  AND  DISCUSSION 

a.  Sampling  Train  Data  Summary.  Field  data  sheets, 
isokinetic  computation  sheets,  and  detailed  summaries  of  all 
sampling  train  runs  are  provided  in  Appendix  I. 

b.  Process  Operation  Data  Summary.  The  charge  load  rate  for 
each  test  run  was  26.7  tons  which  was  above  the  25  ton  limit  pre- 
established  in  the  test  protocol.  A  summary  of  the  average  process 
operation  data  is  given  in  Table  2  for  each  batch  process  tested 
(reference  12).  Graphs  showing  the  heatup  of  certain  projectilesin 
the  HGD  chamber  can  be  found  in  Appendix  J  for  each  batch  process 
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?ABLE  2.  PROCESS  WASTE  FEED  AND  AVERAGE  OPERATING  CONDITIONS 


)ates 

TEST* 
SERIES  31 
20-21  Oct 

TEST 

SERIES  32 
23-24  Oct 

TEST 

SERIES  33 
26-27  Oct 

TEST 

SERIES  34 

29-30  Oct 

’’EED  DATA 

average  Batch  Feed 

175mm  COMP  B  Proj  (No.) 

480 

480 

480 

480 

(Ib/ea) 

115 

115 

115 

115 

(tons) t 

27.6 

27.6 

27.6 

27.6 

Dperational  Data 

Total  Batch  Process 

Time  (hr) 

27.75 

30.75 

32 

28.5 

HGD  Chamber  Target  Process 

Temp  (®F)  550 

550 

550 

550 

Total  Heatup  Time  To 
Process  Temp  (hr) 

18.75 

18.5 

18 

17.5 

Treatment  Time  At  Target 
Process  Temp  (hr) 

6 

6 

6 

6 

Thermal  Oxidizer  Set 

Temp  (“F) 

1800 

1800 

1800 

1800 

Thermal  Oxidizer  +/- 
Limit  (®F) 

50 

50 

50 

50 

Average  Thermal  Oxidizer 
Temp  (°F) 

1798 

1804 

1805 

1797 

Thermal  Oxidizer  #2  Fuel 
Oil  Rate  (gal/hr) 

28.16 

27.87 

28.19 

28.03 

(ibs/hr) 

205.71 

203.57 

205.94 

204.78 

(MBTU/hr) 

3.995  3.953 

3.999 

1  3.977 

Average  Stack 

Temp  (®F) 

1667 

1781 

1794 

1768 

Avg  Stack 

Pressure  (in  Hg) 

* 

26.4 

26.13 

26.2 

Avg  Stack  Gas 

Velocity  (ft/sec) 

* 

21.61 

-a  •  ^  — 

19.38 

21.05 

*  Test  Run  1  -  PM,o  train  failed  intermediate  leak  check, 
t  Batch  feed  rate  exceeds  previous  limit  of  25  tons. 
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(reference  13) .  Graphs  of  GEM  data  for  exhaust  gases  exiting  the 
HGD  chamber  can  be  found  in  Appendix  K  for  each  batch  process 
(reference  13) . 

c.  Rmission  Performance.  As  required,  a  minimum  Of  three 
valid  runs  of  data  were  collected  to  assess  PM,o,  THC,  NO,,  CO,  SOj 
and  metals  emissions  form  the  HGD  system.  A  summary  of  the  average 
emission  rates  for  all  valid  test  runs  for  the  175mm  COMP  B 
contaminated  projectiles  is  provided  in  Table  3.  A  summary  of  the 
average  emission  rates  for  each  run  is  provided  in  Tables  4  and  5. 

(1)  PM,o  Emissions.  The  average  PM,o  emission  rate  was 
found  to  be  1.238  tons/year  (based  on  8760  hours  of 
operation/year) .  The  emission  rate  of  PM,o  ranged  from  0.605  to 
1.592  tons/year.  The  water  sample,  method  202  back  half  portion, 
from  the  PM,o  train  was  inadvertently  discarded;  therefore,  the  PMjo 
results  do  not  include  the  inorganic  fraction  of  CPM.  Detailed  PM|o 
sampling  data  can  be  found  in  Appendix  L. 

(2)  CEM  Calibration  Data.  Calibration  of  the  THC,  NO,,  CO 
and  SOj  OEM's  was  done  each  day  before  and  after  each  test  run. 
Calibration  was  done  using  EPA  protocol-1  gases.  Monitor  response 
had  to  be  within  the  respective  reference  method  requirements. 
Detailed  CEM  calibration  data  is  provided  in  Appendix  M. 

(3)  THC  Emissions.  The  average  THC  emission  rate  was 
found  to  be  0.023  ton/year  (based  on  8760  hours  of  operation/year). 
The  emission  rate  of  THC  ranged  from  0.008  to  0.048  tons/year. 
Detailed  THC  sampling  data  can  be  found  in  Appendix  N. 

(4)  NO,  Emissions.  The  average  NO,  emission  rate  was  found 
to  be  16.31  tons/yr  (based  on  8760  hours  of  operation/year).  The 
emission  rate  of  NO,  ranged  from  8.58  to  22.04  tons/year.  Detailed 
NO,  sampling  data  can  be  found  in  Appendix  O. 

(5)  CO  Emissions.  The  average  CO  emission  rate  was  found 
to  be  0.64  ton/year  (based  on  8760  hours  of  operation/ year ) .  The 
emission  rate  of  CO  ranged  from  0.54  to  0.76  tons/year.  Detailed 
CO  sampling  data  can  be  found  in  Appendix  P. 

(6)  SOj  Emissions.  The  average  SOj  emission  rate  was  found 
to  be  10.62  tons/yr  (based  on  8760  hours  of  operation/ year ) .  The 
emission  rate  of  SOj  ranged  from  7.79  to  11.92  tons/year.  Detailed 
SO}  sampling  data  can  be  found  in  Appendix  Q. 
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TABLE  3.  SUMMARY  OF  HGD  SYSTEM 

Emission  Assessment  No.  42-21-MX61-95, 

AVERAGE  EMISSIONS 

DATE 

HWAAP  HGD  TEST 

17-29  Oct  1994 

FEED  DATA 

Batch  Feed  per  Test 

175mm  COMP  B  Proj  (No.) 

480 

(Ib/ea) 

115 

(tons) * 

27.6 

EMISSION  DATA 

Avg  PM,o  Emissiont 

Rate  (Ib/hr) 

0.283 

(tons/yr) 

1.238 

Avg  THC  Emission 

Rate  (Ib/hr) 

0.005 

(tons/yr) 

0.023 

Avg  NO,  Emission 

Rate  (Ib/hr) 

3.72 

(tons/yr) 

16.31 

Avg  CO  Emission 

Rate  (Ib/hr) 

0.15 

(tons/yr) 

0.64 

Avg  SO,  Emission 

Rate  (Ib/hr) 

2.43 

(tons/yr) 

10.62 

Avg  Metals  Emission 

Rate  (g/hr) 

Ag 

0.00494 

As 

0.00350 

Ba 

0.02994 

Be 

0.00031 

Cd 

0.02829 

Cr 

0.14378 

Ni 

0.22324 

Pb 

0.06069 

Sb 

0.00119 

Se 

0.00063 

T1 

0.00043 

*  Batch  feed  rate  exceeds  previous  limit  of  25  tons. 

t  Water  fraction  inadvertently  discarded  during  inorganic  CPM  analysis. 
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^ABLE  4.  SUMMARY  OF  HGD  SYSTEM  AVERAGE  EMISSION  DURING  EACH  METALS  TEST 


DATE 

RUN  2 
10/21/94 

RUN  4 
10/24/94 

RUN  6 

10/27/94 

FEED  DATA  - 

Average  Batch  Feed 

480 

480 

175mm  COMP  B  Proj 

(NO.) 

480 

(Ib/ea) 

115 

115 

115 

(tons) * 

27.6 

27.6 

27.6 

EMISSION  DATA 

Avq  THC  Emission 

Rate  (Ib/hr) 

0.002 

t 

0.U09 

(tons/yr) 

0.008 

t 

0.040 

Avg  NO,  Emission 

Rate  (Ib/hr) 

1.96 

T 

T 

t 

(tons/yr) 

8.58 

t 

Avg  CO  Emission 

Rate  (Ib/hr) 

t 

0.12 

0.14 

1  (tons/yr) 

t 

0.54 

0.63 

Avg  SO,  Emission 

Rate  (Ib/hr) 

2.52 

2.40 

1.78 

(tons/yr) 

11.05 

10.52 

7.79 

Avg  Metals  Emission 

Rate  (g/hr) 

Ag 

0.00146 

0.00062 

0.01272 

As 

0.00772 

0.00192 

0.00085 

Ba 

0.03398 

0.03972 

0.01611 

Be 

0.00036 

0.00030 

0.00029 

Cd 

0.05378 

0.02240 

0.00869 

cr 

0.04243 

0.24067 

0.14823 

Ni 

0.04441 

0.42284 

0.20247 

Pb 

0.07737 

0.07593 

0.02878 

Sb 

0.00229 

0.00090 

0.00038 

Se 

0.00071 

0.00060 

0.00057 

T1 

0.00071 

0.00030 

0.00029 

t  Monitor  not  within  calibration  requirements. 
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TABLE  5.  SUMMARY  OF  HGD  SYSTEM  AVERAGE  EMISSIONS  DURING  EACM  PM,o  TEST 


DATE 

RUN  1* 
10/20/94 

RUN  3 
10/23/94 

RUN  5 
10/26/94 

RUN  7 

10/29/94 

FEED  DATA 

Average  Batch  Feed 

175mm  COMP  B  Proj  (No.) 

(Ib/ea) 
(tons) t 

480 

115 

27.6 

480 

115 

27.6 

480 

115 

27.6 

480 

115 

27.6 

EMISSION  DATA 

PMio  Emission  Ratei 

(Ib/hr) 

(tons/yr) 

★ 

0.346 

1.517 

0.138 

0.605 

0.363 

1.592 

Avg  THC  Emission 
Rate  (Ib/hr) 

(tons/yr) 

0.001 

0.002 

♦ 

♦ 

0.011 

0.048 

0.004 

0.018 

Avg  NO,  Emission 
Rate  (Ib/hr) 

(tons/yr) 

3.63 

15.91 

4.27 

18.72 

5.03 

22.04 

♦ 

♦ 

Avg  CO  Emission 
Rate  (Ib/hr) 

(tons/yr) 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

0.17 

0.76 

Avg  SO]  Emission 
Rate  (Ib/hr) 

(tons/yr) 

2.70 

11.84 

2.72 

11.92 

♦ 

♦ 

♦ 

♦ 

*  PM|o  train  failed  intermediate  leak  check. 

t  Batch  feed  rate  exceeds  previous  limit  of  25  ‘ 
i  Water  fraction  inadvertently  discarded  during 

♦  Monitor  not  within  calibration  requirements. 

tons. 

inorganic 

CPM  analysis. 

(7)  GEMS  Graphs.  Graphs  showing  the  concentrations  of 
THC,  NO„  CO  and  SO,,  emitted  during  each  test  run  can  be  found  xn 
Appendix  R.  The  1  minute  average  GEMS  concentration  response  for 
THC,  NO,,  CO,  amd  SOj,  for  all  test  runs,  can  also  be  found  in 
Appendix  R. 

(8)  Metals  Emissions.  Emissions  for  the  11  metals  that 
were  sampled  for  at  the  HGD  system  have  been  determined.  The  11 
metals  sampled  were  picked  for  their  health  hazard  characteristics 
based  on  the  RCRA  standards  for  hazardous  waste  incinerators 
(HWI's) (reference  14).  Detailed  metals  sampling  data  can  be  found 
in  Appendix  S. 
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A.  fiamnlina  and  Analysis  Results. 

(1)  Methods  Sxjmmary.  A  summary  of  the  sampling  procedures 
used  in  this  assessment  is  summarized  in  Table  1. 

(2)  Stack  Gas  Data.  A  siunmary  of  stack  gas  data  can  be 
found  in  Appendix  I. 

e.  sampling/ Analysis  Quality  Assurance. 

(1)  QA  Objectiyes.  Quality  assurance  objectiyes  for  the 
trains  operated  in  this  assessment  are  detailed  in  Appendix  D. 

(2)  Sampling  Procedures.  Quality  assurance  for  emission 
sampling  consisted  primarily  of  performing  necessary  calibrations 
pej7  references  15  and  16.  Xn  addition,  stack  sampling  eguipment 
was  operated  as  per  reference  17.  EPA  Protocol-1  gases  were  used 
to  calibrate  the  GEMS.  Appendix  E  contains  a  summary  of 
calibration  data. 

(3)  Data  Completeness.  Data  was  collected  to  make  a 
complete  assessment  of  the  THC,  NO,,  CO,  SOj,  and  metals  emissions 
from  the  HGD  system.  The  back  half  water  condensible  particulate 
matter  portion  of  the  PM,o  train  was  inadyertently  discarded. 
Therefore  the  PM,o  data  reflects  the  sum  of  the  organic  fraction  of 
the  CPM  and  the  particulate  collected  in  the  method  5  portion  of 
the  PMjo  train. 

6.  CONCLUSIONS. 

a.  Air  Toxics  Emissions.  As  required,  a  minimum  of  three 
yalid  test  runs  were  obtained  for  PM,o,  THC,  NO,,  CO,  SOj,  and  metals 
to  determine  their  respectiye  emissions.  The  PM,o  emissions  were 
determined  using  the  total  front  half  particulate  and  the  back  half 
organic  CPM.  The  water  sample  to  determine  the  inorganic 
fractionof  the  CPM  was  inadyertently  discarded  during  analysis, 
therefore  the  inorganic  CPM  was  not  included  in  the  results. 

b.  THC  Emissions.  THC  emissions  were  monitored  to  reflect 
the  efficiency  of  the  thermal  oxidizer.  The  concentration  of  the 
THC  in  the  chamber  exhaust  duct  before  the  thermal  oxidizer  spiked 
up  to  100  ppm  during  test  31.  But  the  thermal  oxidizer  THC 
concentration  neyer  went  aboye  1.10  ppm  during  all  yalid  THC 
sampled  test  runs.  This  illustrates  that  the  thermal  oxidizer  is 
effectiyely  treating  the  effluent  leaying  the  HGD  chamber  by 
destroying  the  organics  that  were  thermally  remoyed  from  the 
projectiles. 
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c.  Metals  Rmissions.  The  metals  emissions  have  not  been 
compared  to  any  standard  since  the  HGD  system  metal  emissions  are 
not  RCRA  regulated. 

-  np«.T»atjnef  Reeniirements .  Normal  operations  during  this 
testing  exceeded  the  pre-established  25  tons  as  reflected  in  the 
test  protocol.  Operational  data  logs  recorded  during  each  batch 
process  will  be  provided  upon  reguest  if  this  data  is  required  to 
set  permit  operating  conditions. 

7 .  RECOMMENDATIONS . 

a.  Provide  a  copy  of  this  report  to  the  State  of  Nevada 
Bureau  of  Air  Quality. 

b.  Based  on  the  results  of  testing,  consider  adjusting  the 
limit  of  material  loaded  per  batch  process  to  reflect  the  26.7  tons 
of  COMP  B  projectiles  treated  during  each  test  of  the  HGD  system. 

8.  TECHNICAL  ASSISTANCE.  Requests  for  assistance  should  be 
directed  through  appropriate  command  channels  of  the  requesting 
activity  to  the  Commander,  U.S.  Center  for  Health  Promotion  and 
Preventive  Medicine  (PROV) ,  ATTN:  MCHB-ME-AS,  Aberdeen  Proving 
Ground,  MD  21010-5422,  with  an  information  copy  furnished  to  the 
Commander,  U.S.  Army  Medical  Command,  ATTN:  MCHO-CL-W,  2050  Worth 
Rd. ,  Fort  Sam  Houston,  TX  78234-6000. 


Environmental  Engineer 
Air  Pollution  Source  Management 
Program 


APPROVED: 


Air  Pollution  Source  Management 
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APPENDIX  B 

VELOCITY  TRAVERSE  AND  CYCLONIC  FLOW  DATA 


B-1 


TRAVERSE  POINT  LOCATION  FOR  CIRCULAR  STACKS 


INSTALLATIONS 
DATES  10-18"*^^ 

SAMPLING  LOCATIONS  \^G-V) 

.  1/ 

INSIDE  OF  FAR  WALL  TO  OUTSIDE  ^  /2, 

OF  NIPPLE  (DISTANCE  A)s 

INSIDE  OF  NEAR  WALL  TO  OUTSIDE  fO 

OUTSIDE  OF  NIPPLE  (DISTANCE  B)s 

STACK  l.D.  (A  -  B)s  $ ^ 

NEAREST  UPSTREAM  DISTURBANCES  IX  ^ 

nearest  DOWNSTREAM  DISTURBANCES  |i|’ 

PITOT  TUBE  BLOCKAGE  CORRECTION  FACTORS 

External  Sheath  and  %  Blockage  >3%  K  »  1.0197 

NO  External  Sheath  and  %  Blockage  >2%  K  ■  1.0132  - 

%  Blockage  ■  (Stack  Dia/2  -  Nozzle  Length) (Sheath 

C  -  0.84  K  '  O.  0X7 

®*eorr  0,S3  I 


SCHEMATIC  OF  SAMPLING  LOCATION 

3.tH% 

0.0098  (%  Blockage) 


■  0.0101  (%  Blockage) 
Dia) /Stack  Area  X  100 


Traverse 

Point 

Number 

Fraction 
of  Stack 
ID 

Stack 

ID 

Traverse  Point 
laocation 

(To  Nearest  1/8") 

Distance 

B 

Traverse  Point 
Location  From 
Outside  Wipgle_| 

1  1 

x.i 

5^** 

1 

1  \ 

(,.7 

<3  ^ 

3 

[[■% 

_ _ 

M 

n.i 

-I 

'A 

5 

250 

(9 

HBIKHII 

■ESEH 

4«f  •'/V  1 

V 

1 

40  ‘/t 

~ 

_ J 

FZ.3 

1 

10 

■■ 

w 

sKnci 

Sti'h 

xt. 

a:Ll 

\ 

_ 

_ - 

I 

— - 1 
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STACK  GAS  VELOCITY  AND  CYCLONIC  FLOW  DATA 


INSTALLATION  Hawthorne  Army  Ananunition  Plant 


'0  '/S'  '  W 


SAMPLING  LOCATION 


CLOCK  TIME 


OPERATOR 

AMBIENT 

BAROMERTRIC 

STATIC 

TEMP  (‘F) 

PRESSURE  (in.  Hg) 

PRESSURE  (in.  H]P) 

62- 


MOLECULAR 
WEIGHT 
(l::)/lb  mole) 


2*^,0 


TRAVERSE 

POINT 
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SAMPLING  EQUIPMENT  AND  PROCEDURES 

1.  STACK  SAMPLING.  Due  to  the  different  types  of  emissions  that 
were  measured,  two  different  trains  and  four  different  continuous 
emission  monitors  were  used.  PM,o  emissions  were  measured  using  the 
U.S.  Environmental  Protection  Agency  (EPA)  approved  method  202  with 
a  reference  method  5  front  half  assembly.  Metals  emission  were 
measiired  using  the  EPA  recommended  mutiple  metals  train 
(MMe) (reference  9) .  A  description  of  the  CEMs  is  located  in 
Appendix  F. 

a.  Particulate /PM.n  Train.  The  PM,o  and  particulate  matter  was 
collected  using  a  modified  method  202  sampling  train  with  the 
following  exception.  As  per  reference  9,  an  alternative  method  to 
directly  measuring  PM,o  (method  201)  is  to  perform  the  front  half  of 
a  reference  method  5  and  the  back  half  of  a  method  202  train.  The 
temperatxire  exiting  the  HGD  stack  was  in  excess  of  1600*?; 
therefore,  an  out  of  stack  filter  is  required.  All  collected 
particulate  matter  was  considered  as  PM,o.  All  collected 
particulate  matter  included  the  probe  wash,  filter  catch,  front 
half  rinse,  back  half  rinse  (condensible  organics) ,  and  the 
impingers'  catch  (condensible  organics) .  The  PMjo  train,  as  shown 
in  Figure  C-1,  was  configured  as  follows: 

Quartz  sampling  nozzle 

Quartz-lined,  water-cooled  sampling  probe 
Cyclone  eliminator 
4-inch  filter  with  glass  housing 
90-degree  glass  elbow 

Impinger  No.  1  -  Greenburg-Smith  Design  -  100  mL  D/D  HjO 
180-degree  glass  connector 

Impinger  No.  2  -  Greenburg-Smith  Design  -  100  mL  D/D  HjO 

180-degree  glass  connector 

Impinger  No.  3  -  100  mL  DI  H2O 

180-degree  glass  connector 

Impinger  No.  4  -  silica  gel 

b.  Me-hals  Train.  Metals  emission  samples  were  collected  using 
the  multiple  metals  sampling  train  specified  in  reference  10.  This 
train  (MeM5) ,  as  shown  in  Figure  C-2,  was  configured  as  follows: 

Quartz  sampling  nozzle 

Quartz-lined,  water-cooled  sampling  probe 

Cyclone  eliminator 

4-inch  filter  with  glass  housing 

90-degree  glass  elbow 

Impinger  No.  1  -  dry 

180-degree  glass  connector 

Impinger  No.  2  -  100  mL  of  5%  Nitric  Acid  (HNO3) 
and  10%  hydrogen  peroxide  (HjOj)  solution 
180-degree  glass  connector 
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FIGURE  C-1.  SCHEMATIC  OF  PM,o  SAMPLING  TRAIN  (RMS  AND  METHOD  202) 
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VaoumOaug* 


AIMUtit 


OryOas  punp 
Maltf 


Impinaer  Contents 


Impinger  1  -  dry 

Impinger  2  -  100  inL  HNO3/H2O2 

Impinger  3  -  100  mL  HNO3/H2O2 

Impinger  4  -  silica  gel 


FIGURE  C-2.  MULTIPLE  METALS  TRAIN 
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Impinger  No.  3  -  Greenburg-Smith  Design  -  100  mL  of 
5%  (HNOj)  and  10%  (HjOj)  solution 
ISO'^degree  glass  connector 
Impinger  No.  4  -  silica  gel 

The  following  train  description  is  common  to  both  the  PM|o  and  MeM5 
sampling  trains.  The  water-cooled  sampling  probe  uses  a  heated 
Quartz  liner.  The  S-type  pitot  tvibes  and  thermocouples  were 
attached  to  the  sampling  probe.  The  pitot  tubes  are  0.75- inch  from 
the  probe  nozzles,  and  the  thermocouples  were  placed  so  as  to 
eliminate  any  disturbance  in  the  velocity  measi^ements .  The  probe 
was  a't’tached  to  a  sample  box  containing  a  particulate  filter  which 
was  connected  to  the  impinger  train.-  The  PMjq  filter  was  tared 
while  the  MeM5  filter  was  not  tared.'  The  glass  filter  was  enclosed 
in  a  chamber  heated  to  248  ±  25  ‘T.  The  impingers  were  packed  in 
bath  to  cool  the  gas  and  remove  moisture  from  the  gas 
sample.  The  sample  box  was  connected  to  an  umbilical  cord  that 
contains  the  vacuum  line,  pitot  lines,  electrical  connections,  and 
thermocouple  wires.  The  meter  box  has  a  calibrated  dry  gas  meter, 
a  calibrated  orifice,  and  a  vacuum  pump  that  draws  the  sample 
through  the  sampling  equipment.  Two  manometers,  mounted  on  the 
meter  box,  measured  the  velocity  pressure  in  the  stack  and  the 
pressure  differential  across  the  meter  box  orifice. 

2.  STACK  SAMPLING  TECHNIQUE.  All  sampling  trains  were  operated 
isokinetically.  Isokinetic  sampling  was  performed  by  controlling 
the  sampling  flow  rates  so  the  velocity  of  the  gas  entering  the 
sampling  nozzle  was  within  10%  of  the  undisturbed  stack  gas  stream 
velocity  at  each  sample  point.  The  stack  gas  velocity  was 
monitored  by  an  S-type  pitot  tube  while  stack  gas  temperature  was 
determined  by  a  thermocouple  assembly.  An  integrated  gas  sample 
was  taken  per  RM  3  of  reference  8  at  a  constant  rate  using  a 
sampling  tube  attached  to  the  probe'  assembly,  a  vacuum  pump,  and  a 
Teflon®  collection  bag. 

3.  TEST  POINTS.  The  number  of  sample  points  per  traverse  was 
determined  per  EPA  RM  1.  A  total  of  24  traverse  points  (12  per 
traverse)  was  required.  Figure  C— 3  indicates  the  locations  within 
the  stack. 

4.  STACK  GAS  MOISTURE.  The  stack  gas  moisture  was  determined  by 
EPA  RM  4 .  Moisture  was  collected  during  each  train  in  the 
impingers.  All  impingers  were  kept  in  an  ice  bath  so  that  the 
temperature  of  the  gas  leaving  the  final  impinger  did  not  exceed 
68°F.  Each  impinger  was  then  weighed  before  and  after  each  run  on 
a  top  loading  scale,  accurate  to  0.1  gram. 

5.  STACK  GAS  COMPOSITION.  The  stack  gases  were  sampled  according 
to  EPA  RM  3  to  determine  COj,  CO,  and  Oj  concentrations  via  ORSAT. 


®  Teflon  is  a  registered  trademark  of  E.I.  DuPont  de  Nemours  &  Co., 
Inc.,  Wilmington,  Delaware. 
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SAMPLE  RECOVERY  AND  ANALYSIS 


1.  PM,o  NITROGEN  PURGE.  After  each  PM,o  train  was  completed  the  pH 
of  the  first  impinger  solution  was  less  than  4.5,  therefore,  a 
nitrogen  (N2)  purge  to  remove  SOj  was  conducted.  The  probe  and 
filter  was  detached  from  the  impinger  train,  and  the  impinger  train 
was  left  in  the  ice  bath  to  maintain  the  gas  temperature  below 
20®C.  The  No  gas  fitting  was  attached  to  the  inlet  of  the  impinger 
train  as  shown  in  Figtire  D-1.  The  Nj  flow  and  the  meter  box  pump 
valve  were  opened  simultaneously  to  avoid  over-  or  under¬ 
pressurizing  the  train.  The  Nj  purge  was  conducted  for  1  hour  with 
a  flow  rate  of  20  L/min  through  the  impinger  train  (reference  9) . 

2.  SAMPLE  RECOVERY. 

a.  PMjn/Pa-ri^iGulate  Train  Samples.  The  sample  recovery  for  the 
PM,o  train  is  as  follows  (reference  9) : 

(1)  All  impingers  were  weighed  and  the  results  recorded 
for  moisture  determination. 

(2)  Sample  1  (Filter):  The  filter  was  removed  from  the 
filter  holder  and  placed  in  a  petri  dish.  Any  particulate  matter 
or  filter  fibers  that  adhered  to  the  filter  gasket  were  transferred 
to  the  petri  dish.  The  labeled  petri  dish  was  then  sealed. 

(3)  Sample  2  (Front-Half  Acetone  Rinse):  The  probe  and 
nozzle  were  rinsed  with  acetone  followed  by  scrubbing  with  a  probe 
brush  after  the  probe  was  allowed  to  cool.  The  probe  wash  was 
collected  in  a  sample  container.  The  front  half  of  the  sampling 
train  was  also  rinsed  with  acetone  and  combined  with  the  probe  wash 
in  the  sample  container.  The  sample  container  was  then  sealed  and 
labeled. 


(4)  Sample  3  (Impinger  Contents) :  The  liquid  was  then 
measured  in  the  first  three  impingers  by  weighing  it  to  within  0.5 
g  using  a  balance.  This  liquid  was  quantitatively  transfered  into 
a  clean  glass  sample  bottle;  the  connecting  glassware  and  each 
impinger  was  rinsed  twice  with  water,  and  the  rinse  water  was  added 
to  the  same  sample  bottle.  The  liquid  level  was  then  marked  on  the 
bottle. 


(5)  Sample  4  [Methylene  Chloride  (MeClj)  Rinse]: 

Following  the  water  rinses  of  each  impinger  and  the  connecting 
glassware  (including  probe  extension),  an  additional  two  rinses  of 
MeClj  was  performed;  the  rinse  products  were  saved  in  a  clean, 
glass  sample  jar.  The  liquid  level  of  the  jar  was  then  marked  and 
the  sample  sealed. 
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b.  MgM5  Train  Samples.  The  sample  recovery  for  the  MeM5  train 
consisted  of  the  following  steps  (reference  10) : 

(1)  All  impingers  were  weighed  and  the  results  recorded 
for  moisture  determination. (2)  Sample  No.  1  (Filter):  The  filter 
from  the  filter  holder  was  placed  in  its  identified  petri  dish. 
j^y  particulate  matter  or  filter  fibers  that  adhered  to  the  filter 
gasket  were  transferred  to  the  petri  dish.  The  labeled  petri  dish 
was  then  sealed. 

(3)  Sample  No.  2  (Front-Half  Rinse) ;  The  nozzle,  probe, 
and  front  half  of  the  filter  holder  were  rinsed  and  scrubbed  with 
100  mL  of  0.1  N  HNOj.  The  rinses  were  collected  into  a  sample 

container. 

(4)  Sample  No.  3  (Impingers  1  through  3,  HNOj/HjOj 
Impingers  Contents  and  Rinses) :  The  contents  of  impingers  1 
through  3  were  combined  into  a  graduated  cylinder,  ^e^^d  the  volume 
was  measured  and  recorded  to  within  0.5  mL.  The  liguid  was  then 
transferred  into  a  sample  container.  After  rinsing  each  impinger, 
the  connecting  glassware  and  the  back  half  of  the  filter  housing 
with  100  mL  of  0.1  N  HNO3,  the  rinses  were  combined  with  the 
impinger  contents.  The  sample  container  was  sealed  and  labeled  for 
anaysis. 

3.  SAMPLE  ANALYSIS. 

a.  Train  Sample  Analysis.  The  analytical  procedures  used  to 
analyze  the  train  samples  generated  during  this  test  are  summarized 
in  Table  D-1. 

(1)  Particulate.  The  filter  was  desiccated  and  weighed  to 
a  constant  weight.  The  acetone  probe  wash  and  front  half  rinse 
transferred  into  a  tared  beaker  and  evaporated  to  dryness. 

The  total  front  half  particulate  weight  was  determined  by  adding 
the  probe  wash  residue  to  the  weight  gained  by  the  filter ,  less  the 
acetone  blank  correction.  The  back  half  water  rinse  (including 
impinger  1-3  contents)  was  combined  with  the  back  half  MeClj  rinse 
and  transferred  into  a  separatory  funnel.  The  MeClj/ organic  phase 
was  then  separated  and  drained  off  into  a  graduated  cylinder.  Two 
additional  75-mL  MeClj  organic  extractions  were  performed  on  the 
combined  sample.  The  organic  particulate  fraction^ was  determined 
by  transferring  the  extractions  into  a  tared  weighing  tin  and 
placing  it  into  a  laboratory  hood  to  evaporate  the  solvent  to 
dryness.  The  water  portion  of  the  extration  for  the  inorganic 
particulate  determination  for  the  back  half  was  inadvertantly 
discarded  during  analysis.  The  back  half  particulate  weight  was 
determined  by  accounting  for  only  the  organic  CPM  less  the 
correction  for  the  MeClj  blank.  The  total  particulate  weight  was 
determined  by  adding  the  front  half  particulate  weight  and  the  back 
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TABLE  D-1.  ANALYTICAL  PROCEDURES  SUMMARY 


COMPONENT 

PARAMETER 

TECHNIQUE 

ANALYSIS  METHOD 

Particulate/PM,o 

Impingers 

Moisture 

Gravimetric 

RM  4* 

Acetone  Probe 
Wash 

Particulate 

Gravimetric 

RM  5* 

Filter 

Particulate 

Gravimetric 

RM  5* 

Back  Half 

Particulate 

Gravimetric 

Method  202* 

Rinse 

MeMS 

Impingers 

Moisture 

Gravimetric 

RM  4* 

Acid  Probe 

Wash 

Metals 

ICAP/AAS 

MeM5t 

Filter 

Metals 

ICAP/AAS 

MeMSt 

Impinger  1-3 

Metals 

ICAP/AAS 

MeMSt 

*  Reference  9 
t  Reference  10 

half  particulate  weight.  All  weights  were  determined  on  an 
analytical  balance  accurate  to  0.01  mg. 

(2)  Metals.  All  train  samples  were  prepared  and  analyzed 
per  reference  10.  The  analysis  for  all  target  metals  were  done 
either  by  inductively-coupled  argon  plasma  spectroscopy  (ICAP) 
(Method  6010  of  reference  18)  or  by  Atomic  Absorption  Spectroscopy 
(AAS)  methods.  If  AAS  was  used,  either  the  direct  aspiration  or 
the  graphite  furnace  method  was  used. 
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SAMPLING  EQUIPMENT  CALIBRATION  DATA 

1.  QA/QC  PROCEDURES.  The  QA/QC  calibration  procedures  for  the 
sampling  equipment  are  those  specified  in  applicable  methods.  In 
general,  they  consisted  of  pretest  and  posttest  calibrations  of 
sampling  equipment. 

2.  CALIBRATION  OF  SAMPLING  EQUIPMENT.  Calibration  of  all  sampling 
equlpjnent  was  performed  prior  to  and  immediately  following  the  test 
using  the  procedures  outlined  in  reference  15  and  16.  Calibrations 
of  the  probe  nozzles,  pitot  tube  alignment,  dry  gas  meters, 
thermometers,  and  thermocouple/pyrometer  assemblies  were  conducted. 
Additionally,  the  USACHPPM  routinely  participates  in  the  EPA 
national  QA  audits  for  dry  gas  meters  and  ORSAT  combustion  gas 
analyzers.  Table  E-1  summarizes  these  equipment  calibration 
methods . 


TABLE  E-1.  CALIBRATION 

PROCEDURES  SUMMARY 

DEVICE 

METHOD/ STANDARD 

REFERENCE 

Meter  Box  Orifice 

Dry  Gas  Meter 

Pyrometer 

Pitot  Tube 

Thermometer/ 

Thermocouple 

Nozzle 

Orsat  Analyzer 

Wet  Test  Meter 

Wet  Test  Meter 

NBS  Reference  Pyrometer 
Geometry 

Reference  Pyrometer 

Micrometer 

Calibration  Gases 

APTD-0576* 

APTD-0576* 

EPA  RM  5t 

EPA  RM  2t 

EPA  RM  2t 

EPA  RM  5t 

EPA-600/4-77-027b$ 

*  Reference  15 
t  Reference  8 
i  Reference  16 

3.  CALIBRATION  DATA.  Pre  and  post  calibration  data  sheets  for 
equipment  used  during  the  HGD  system  assessment  are  included  in  the 
following  pages. 
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CONTINUOUS  EMISSION  MONITOR  SYSTEMS 


1.  DESCRIPTION.  The  following  continuous  monitors  were  used  to 
measvire  COj  NO,,  SOj,  and  THC  emissions.  The  results  were 
continuously  recorded  at  I’-minute  intervals  by  a  data  logger. 
Calibration  gas  certification  sheets  are  included  in  this  appendix. 

a.  go  Monitor.  A  Beckman  Nondispersive  Infrared  (NDIR) 
Analyzer  was  used  to  monitor  the  CO  concentration  in  the  stack 
gases.  The  analysis  is  based  on  the  differential  measurement  of 
the  absorption  of  infrared  energy.  The  CEM  was  operated  per  RM  10 
of  reference  8.  calibration  gases  are  admitted  to  the  monitoring 
system  tubing  at  the  stack  sampling  point.  The  system  is 
calibrated  against  EPA  Protocol  1-  certified  gases  per  RM  10. 
Certified  gases  with  the  following  concentrations  were  used: 

(1)  High  Span  -  85.05  ppm  CO/Nj 

(2)  Zero  Gas  -  Prepurified  Nj 

(3)  Low  Span  -  25  ppm  CO/N, 

(4)  Mid  Span  -  46.03  ppm  CO/Nj 

b.  WQ„  Monitor.  A  Thermo  Environmental  Chemiluminescent 
Analyzer  was  used  to  monitor  the  NO,  concentration  in  the  stack 
gases.  NOj  is  converted  to  nitric  oxide  (NO)  in  a  heated  stainless 
steel  chamber.  The  analysis  is  based  on  the  reaction  of  NO  with 
ozone  (O3) .  A  photomultiplier  tube  records  light  emitted  as  the  NO 
converts  to  NOj,  which  has  a  lower  energy  level.  The  CEM  was 
operated  per  RM  7E  of  reference  8.  Calibration  gases  were  admitted 
to  the  monitoring  system  tubing  at  the  stack  sampling  point.  The 
system  was  calibrated  against  certified  gases  per  RM  7E.  EPA 
Protocol  1-certified  gases  with  the  following  concentrations  were 
used: 


(1)  Zero  Gas  -  Prepurified  Nj 

(2)  Mid-Range  Gas  -  137.3  ppm  NO/Nj 

(3)  High-Range  Gas  -  225.8  ppm  NO/Nj 

c.  so.^  MONITOR.  A  Western  Research  Model  721AT  Ultraviolet 
SO2  Analyzer  was  used  to  monitor  the  SO2  concentration  ^  in  the  stack 
gases.  The  monitor  is  based  on  a  single  source  emitting  the 
appropriate  wavelengths.  The  radiation  beam  moves  across  the  gas 
sample,  is  split,  and  passes  through  two  separate  filters.  Each 
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beam  of  radiation  is  detected  by  a  highly  sensitive  photomultiplier 
tube  providing  the  primary  signal  in  the  calculation  of  the  SOj 
concentration.  The  CEM  was  operated  per  RM  6C  of  reference  8. 
Calibration  gases  were  admitted  to  the  monitoring  system  tubing  at 
the  stack  sampling  point.  The  system  was  calibrated  against 
certified  gases  per  RM  6C.  ERA  Protocol  1-certified  gases  with  the 
following  concentrations  were  used: 

(1)  Zero  Gas  -  Prepurified  Nj 

(2)  Mid-Range  Gas  -  84.48  ppm  SOj/Nj 

(3)  High-Range  Gas  -  149.1  ppm  SO2/N2 

d.  THC  Monitor.  A  Teledyne  Model  402R  Total  Hydrocarbon 
Analyzer  was  used  to  monitor  the  volatile  organic  compounds  as 
total  nonmethane  hydrocarbons.  This  monitor  is  a  flame  ionization 
detector.  The  THC  concentration  is  measured  by  the  electrical 
conduction  between  two  electrodes  formed  when  a  regulated  flow  of 
sample  gas  passes  through  a  flame  sustained  by  regulated  flows  of  a 
fuel  gas  and  air.  The  sample  collection,  calibration,  and 
measurement  was  done  in  accordance  with  RM  25A  of  reference  8 .  The 
gas  seuaple  was  extracted  from  the  stack,  passed  through  a  heated 
filter  and  condensing  system,  and  pumped  to  the  analyzer.  The 
system  was  calibrated  before  and  after  each  sampling  run.  As  per 
RM  25A,  EPA  Protocol  1-certified  gases  with  the  following 
concentrations  were  used: 


(1) 

Zero  Gas  - 

Hydrocarbon  Free  Air 

(2) 

FID  Fuel  - 

40%  H2/60%  Nj 

(3) 

High  Span  ■ 

-  53.8  ppm  Propane/Nj 

(4) 

Mid  Span  - 

24.88  ppm  Propane/Nj 

(5) 

Low  Span  - 

8.05  ppm  Propane/N2 

2.  CONDENSING  SYSTEM.  The  moisture  removal  system  was  identical 
to  that  used  for  the  RM  5  train.  The  sample  gas  passed  through  a 
fiberglass  filter  in  the  heated  compartment  of  a  sample  box  and 
four  short  stem  dry  impingers.  All  impingers  were  cooled  in  an  ice 
bath  to  remove  moisture  from  the  gas  sample  stream. 
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«;rr>tt  Spedaltv  Gases.  Inc. 

1290COI«BWtHbilHU.l.  IIWl.W  WWli 


(313)S89-S950 


FAX:<313)88M134 


rcnriPICATE  OF  ANALYSIS:  EPA  PROTOCOL 


CttStDIMT 

C  A  E  INSTRUME^^■  RENTAL 
246  WOODWORK  LANE 
palatine  n.  60067-2495 


Amr  LabM*t»nr 
SCOB  Spedi»tyG«»*^ 
1290  Conbennae 

Twy.  Ml  48083 


PwttaMOrriv 
Scott  PraiMt#  S57393 


AtiALYTlCAL  INFORMATION 

CcttiSed  to  exceed  the  I 
CyDodorNaadwr  A^®^* 
Cytiader  Pressor*  1900  psig 

jtMAt.vTf^TT 

flpwtiaiients 

Carboo  Moaoxidc 


SSSSealioaDatts  None 


f  qf  »inrrttoa 
2SMPPBB 


±1%  NISTDIrwtiyTroeertI 


BalMce  Cbmz  Nllrofea 


UPlpstrNCE  rrTAWPARP 

Expiration  Date 

CRM  1678  5-12-94 


CyllRdt**Na“^ 

AAL6302 


CoaeeattcEoo^ 
45.76  PPM  IN  N2 


Trrmnr^^^TiQM 
InfiPMHieat/Modai/Scrili  U 
CO:  Bcckman/867/0100157 


Data  Calibrated 
S-23-93 


Analytical 

Noa-blspoinro  faifraed 


. . . ^  >  - - 

-  ^  c^aii  Triad  Aaaiyais 

CeBpoaents 
Caiboa  Monoxide 


First  Triad  Aaalysis 

Om:U'2-S}  RBSBMtUeiiKOV 

Z1H>.00  Rl-«*.S0  T1-M40 

io~n  Ilf  n^eo  Tj^sao 

2}mj00  T3-a5J0  K3-tta0 

Zl>e.00  Rl-ttJO  TI-MJO 

y_Y~1tl  Iff  O^aO  T5^2SJ0 

zs^jbo  tmsjo  ts^sao 

— r _1  L 
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CaObratioa  Carat 


Aaaiyst  bfsakP.Uoiiu 


Spscid  Notes 


Scott  Spedalty^  Gascs»  Ino — 5,^,659.250  f/wu»io»5bmw“ 

-1290  66MBtH»i6Hfc  i'fUiu.1. 1  kuTmi  4Boe3 

CERTIFICATE  OF  ANALYSIS:  EPA  PROTOCOL  - - 


CAE  tNSTRUMENT  R^AL 
«6  WOODWORK  LANE 
PALATINE,  IL  60067 


AmyUbwttonr 

Seoll  SpeeWty  Oise*.  Inc 
IZVOCuuibcnticjB 
Tny.  MI  48083 


PvKkutOrdtrt  I10TMI500 
SeMtrroJ«rtO«  S64S84 


am^LYTICALINPO""^  . . 

EipIrattonPatc:  4«V97 

CyltoOfrNOBibtri  OMt s  Now 

(^d«fPr«mfo»:  IPOOpsit 


J^66I69UBU 
CarfeM  MooosMt 


p-WlfUH  C,w.>— tr«E— 

46J83rpn 


Al%  NIST  Piroelly  TrocMUi  - 


BoImcoGm:  Nitrocm 

Ti  otanparD 

BipinrtiooOalt 

SltM263IA 


CyliiMcrNioibw 

ALM4I24S40 


CMGMitfStion 

96^1  ppm  CaiboB  MowicMeliNUmi* 


HiffjTHItMENTATlQN 

lMiraiMat/Mo4eVS«ri*l « 
CO :  Boekm«WI64/l02528 


LutPtltCaUbntoO 

403/84 


Amlyticoirrtnciplo 
No«4)toptf*ive  IntoloO 


. .  - - 

=■  — - 7:^ 

WntTrhiilAtitiytts  Swwwi  irwunu  7  ^  i— — — T! 


^  ^ 

^  _ _ nifiim  ts<i« 


••1JOS9QDOOO 

piOjooaoooooo 


SpvcUl  Notts 


AMtjrX  Khomi*l'muiy 
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(313)9B»S950  FAX:  Pt3)  8894134 


Scott  Specialty  Gases,  Inc. 

1290  COMBSWBS  STRSr.  TROY.  Ml  48083 


CERTIRCATE  OF  ANALYSIS:  EPA  PROTOCOL  GAS 


Vd\  I  iriWM  1  Ea  wr 

CttstoaMT 

CAE  INSTRUMENTRENTAL 

246  WOODWORK  LANE 

PALATINE.  IL  60067-5000 

AnBjrLaboratefy 

Scon  Specialty  Gases,  inc. 
1290CoiiibenBerB 

Tray.  MI  48083 

ParebaaeOfdte 

SeattPrejacc# 

10084-71.' 

5S9264 

ANALYTICAL  INFORMATION 

• 

CertifiM  tt  exceed  dw  mminnnn  spedfieaioM  «f  EPA  Protocol  I  Pioeedare  #OL  Secricm  Nttmber  3.0.4 

CyltedarNbabcr  ALM02C14  Ctrtitotio.  Date  I2.1«3  Eipiraitoa  Date 

CpUadcrPrcaare  1900  psig  PiarioBsCbrtfflealioB  Dalai  None 

I2-]49 

ANAt.YTEP  CYLINDER 

CflMBaiieim 

Carbon  Monoxide 

8SJ05ppte 

±1%  NlSTDiiaclfyTraeeBt 

BB 

Balance  Cais  Nitrogen 

lowofdiciiiilwrpwf 

BgFEWENrE  rriNPARD 

l^pc  Eipirttioa  Date  CyUsier  Naabar 

CRM  1679A  6-22-97  ALM024840 


CMcaatratiM 

9&21PPM001Nt^_ 


IWCTRTTMENTATION 
laitniBcat/Model/Scriai  # 
CO:  fieekinan/867/0I001S7 


Laat  Date  Calibrated 
11-10-93 


Aaalyticai  Prbicipie 
NoB-Oispcnivc  infivcd 


V7FR  readings  a^ZtnCu  R-RefcrcaaCM  T-TatCa  i^CerretetioB CoeffidcaH 

SceoBd  Triad  ABalyais  CallbiatioB  Cana 


Components  First  Trimd  Anairsis 
Carbon  Monoxide 


Dw:l2-«-93 

Rapa 

bmUuiebv 

zi-ooo 

RI-M.40 

Tl-UJO 

U«f6.40 

Z2^»j00 

T2-CSJ0 

0^.00 

*n«tsJo 

IU-46A0 

1  Avf.CMe.ofCMLCvl.l5i)3ee«  | 

I|)MB12-I4.a3  R«ea 

mmibmtmv 

zi-0.00 

R1-M.40 

Tl-SSJO 

ia^.4o 

Z2<« 

13-«J0 

Z3^ao 

T3-CSJ0 

U-WAO 

1  A«s.Cooe.arCMLCyLSSaS^  I 

iH>.99m  CmteTtA 


D  OOUUOflllTT 


44aa«Ce^«Or'*e>'* 


*  ^  A 


Aulyit  TiBibandoson 


Spceial  Nota 
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Scott  Specialty  Gases.  Inc. 


1290  COMBSWCRE  SIKEET.TROV.  Ml  48063 


pt3)S8MBS0  FAX:  (313)  989^134 


CiutPBNr 

C  A  E  INSTRUMENT  RENTAL 
246  WOODWORK  LANE 
PALATINE  IL  60067-5000 


Amy  Ltboratory 

Scoa  Specialty  Gases.  Inc. 
I290CombenBere 
Trey,  Ml  48083 


PardiaaeOrdv  IOOI4-71SOO 
Scott  Prejeet*  339264 


^Hj^ivyrnrYUNDER 

rOlHBBIIMtS 

Nitric  Oiide 


ranewtratiim 
137J  ppn 


ABBivtteel  Ui 


±1%  NIST  Dinedy  Traeaabk 


RafercoceValMOaly 


HWmtFNrE  gTANDARD 


Type 

NIRMI68S 


Expiratioe  Date 
11-19-94 


CyliiMier  Nomber 
ALM-024062 


CoBceotratMO 
244.7  ppm  NO  faiN2  „ 


iMgnifTMRNTATIQN 
Iwatnunent/Model/Scrial  4 
NO:  Beclanaii/9S  1/0101177 


1  ■-  Date  Calibrated 
11-10-93 


AoalyticalPriacipie 


IU^awfUn«:»v 
Z1^.00  RI-100.0  Tl-56a0 

ia«ioo.o  n^joo  T2-5wo 

Z3^).00  T3-S610  R3«W0,0 

AnCoac-gfCMtCyl  137-6 


1  dmb  U-U43 

MtUsiKW 

zim.oo 

RI>IM4 

•n-J6.oo 

u-iooo 

n-oso 

T2-SM0 

ZMOO 

T3-MJ00 

RS-IWjO 

1  Avs.C0QC.cfOdLCyL  137.1  ppa  J 

f-0.99999 


Special  Notes 
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Scott  Specially  Gases.  Inc. 

-1355CTaBEfinEHf 


Ml  48063 


SW4S50  FAWBIO)  58M  J34 

CERTmCATE  OF  ANALYSIS:  EPA  PROTOCOL  GAS 


CostOBMr 

C  A  E INSTRUMEKT  R^AL 
246  WOODWORK  LANE 
PALATINE,  IL6QP67 


Amy  i^boritory 
SooB  Spediiqr  Gases.  Ine 
I290Coaiiben»e 
Tray.  MI  48083 


Parchase Order:  .  12133*71500 
SeattProjcct#:  571371 


AMtLYneALINTORIIKTlOH  . — 

ggffisaaaJBsassss--.*’”- 

_ _  \0/6^  Eapiratioi 


CyBaderNaraber:  ALM04T786 
C|tlidvPreanrt4>t  1900psig 

AIlALlIEll£UJZiDEB 

rawimiiMitS 

NMrkOsMe 

TaMlOsMcsafNUrogea 


CntilieattOaia:  10«W  EapiratioaDate:  I0««6 

PnviottCertiiiearaOatt:  None 


22SJPPB 
227.3  ppa 


*1%  NISTDircedy  Tim*M» 
fUfmace  Value  Oaly 


^glSBceGAts  Nltrofta 

pauTPFNrE  rrANHARD 
jypg  Eipiration  Date 

NIRM  1685  8/4«6 


CyKadcrNurabcr 

ALM-036283 


Ceaecatratioa  _ 

2453  ppm  Nitric  OxMe  ia  Nbrage® 


P^UMFWTATIQN 
loMraraeat/Modd/Scrial  # 

Beckman  951 0101 177 


Last  Date  Calibrated 
9/10/94 


Aaaiyticsi  Prbic^ie 

Cba^ununescenee 


analyzer  readings  (Z-ZeroCM  R-R«fmcccC.s  T-T«itCM  fCwrUenoc  CoeWdra^ 

Seeend  Triad  Aaalysii  CillbretiaaCMW 


Cempoaeats 

Nit^  Oxide 


Flrit  Triad  Analytii 


OMcaoM*  Mmm 

RiBioaco  Ti^.eo 

IQaMaeO  a<S0  TMIJO 

23400  T3«eiai>  m^icora 

i>.«.Ccne.««CitCm  2JS*tm 


1 2t<La  Ri-«a»  Ti««« 
ie«ioiuo  a4i»  •nmo) 
KMeoee 

I  A)«. cm. •< DMXytmO^ 


Speeiai  Notes 


F-8 


Aaalyst 


i(810)  5e6-2W 


Scott  Specialty 


Inc 


CERTIRCATE  OF  ANALYSIS:  EPA  PROTOCOL  GAS 


CHttOBKr 

C  A  E  INSTRUMENT  RENTAL 

246  WOODWORK  LANE 
PALATINE.il  60067 


Asity  Laboratory 

Scott  Specialty  Gases.  Inc 
I290Conibenne(e 
Tmy,  MI  48083 


Pnrebase  Order: 
SeottProjeet# 


1M75-71500 

361212 


..AceaOdityPnnocot^orAmy^uiCe^^ 

«  A1M0I8262  CarlifieateDala:  6mm  Eipiration  Data : 

CyUadtrNunbcr:  ALM0l82o2  _  /'.-♦iisis.#- •  None 


603196 


^■aAfVTmrVLTNDER 
Soifnr  Dioxide 


f  ConfentretinB 

84A8ppm 


Ai.«ivrtp«l  UnrertaiaW*  _ 

±1%  NIST  Directly  TracraWt  - 


BiliBceGas: 

♦ODMIWtwta 

•AMhmaiacai 


Nitrogen 


prsnrppNrK  CTANnARD 
Typg  EipiratioB  Date 

KTRM  1694  5/10/95 


Cylinder  Number 
ALM-024038 


ConeentratioB  _  -j- 

93.6  ppm  Suite  Dioxide  in  NlUOdto  - 


piCTPttMffNTATIQN 
Imifument/Model/Serial  d 

S02:  Horiba/OPE-I35/36037204I 


1  ■«♦  Date  Calibrated 
306/94 


Analytical  Prineipie  - 
Neo*Dispefsive  Infived 


ANALYZER  READINGS 
fffnr*""***  First  Triad  Analysis 

Sulfur  Dioxide 


(Z-IeroGii  R-Rcfertnce  Gii  T»TcitCai 

Second  TritdAnalyiis 


r-Conctatioo  CocfliclenU 


CnlibmttoB  Cum 


Ab9-Gene.ciCutLCvL 


84  48  ppm 


0Pm:Ca3ft4 
ZtiOOD  R1«04» 

Iq-84.»  n^Joo 

ZM.00 

Cpna  Pi  Cint  Cvt  m 


Specsnl  Notes 


<;rQtt  Specialty  G^es,  Inc. 


3Y.  Ml  48083 


7810)8894890  FWW»10)  «8Mt34  - 


CsStBI 

C  A  E  INSTRUMENT  REKTAL 

246  WOODWORK  LANE 
PALATINE.  IL  60067 


Asajr  Labaratsry 
Scott  Specialty  Gtses.  Inc 
1290CoiBbeni«e 
Tmy.  MI  48083 


Porehaae Order:  .  12021«71500 
SeMiPrejeet#:  370Sn 


CjritadcrNraber:  ALM022988 
CyliadarPreanre4>:  ISOOpsig 

AMAtVTmCVTINPER 

SattarOieiidc 


r»HHied  CflBeeiHntioB 

149.1  ppm 


A.«lvrieelUBeertalatt*- 

±1%  NISTDirndyTraeaBUt 


NUrep— 


pCTirpKNrF  Wanparp 

lypt  EipirattoB  Date 

HntM1661  S/2S/96 


CjrSadcr  Nambar 
ALM<041665 


468.9  ppm  Sulfkir  Dioadde  is  NilnfeB 


IwmtTIMFNTATIQN 
IHramaattMedelfierial  9 
H(XUBAA1A2I0  S66344011 


LaM  Date  Calibnitad 

9W94 


AaaiyticalPrtodpia  - 
Naii4>ispenive  luteJd 


KWtm 

IZliAOO  RlwlOOlOO  T1^4J0 

IQMtOaOO  22^100  T»UO 

TMCaO 

/^ConB.iirCiaLC»i  U9Amm 


Kwum 

IZI^UDO  RlwlOGuOO  T1^4J0 

iQiiioauoo  S4100  TMcao 


Rf.  Cana  Hi  Ot  Gift  mnpw 


5cott  SDecialty  Gases,  Inc. _ 

j - - — niinmasa  FAxaeimsw-nx 

1290  COMBERMS^  STREET,  TROY,  Ml  48083 

CERTIRCATE  of  ANALYSIS:  EPA  PROTOCOL  GAS 


Customer 

C  A  E INSTRUMEKT  RENTAL 
246  WOODWORK  LANE 
PALAT1NE.il  60067 


Assay  Laboratory 
Scott  Specialty  Gases.  Inc 
1290Coinbeniere 
Tmy,  Ml  48083 


Parctaase  Order:-  12153-71500 
Scott  Prefect#:  57094 


analytical  ... . — .,1.. 

orrrm  Estmtiei 


CyUaderNnmber:  ALM048204 
CyUaderPressnre-*>:  1900psig 

^f,^TYTgnrvT.TNDER 

flgmpongnta 

Prepaoe 


CertifieataOata:  9/27/94  EipirationDate:  9/27/97 

PrcnoasCcrtffieateOate:  None 


ffrlif  rnnr^tntian 

SJOSppm 


A  wlvrieel  ITncertalttttl  ' 

Al%  NIST  Directly  Traeaoble 


BgIsBoe  Gass  Nitrocui 

4|)OWMt  wlMB  cyWvp 

•AMh>Pcit»peMWCvttMcta 

prgPttFNCF  STANDARD 
Yyps  Eipiradon  Date 

SRM2643A  3/28/98 


CyiiaderNamber 

SX-20290 


CoBCCfltration 

99,12  ppm  Propane  in  NilioieB 


nwnttTMKNTATlON 
lastrament/ModeVSerial  # 
Piopane :  Beckman/400/10020S9 


Data  Calibrated 
9I72J9* 


AaalytiealPriBcipie 
Flanie  lonizstioii  Detecur 


analyzer  readings  (Z-ZeroCs:  R-Refcrcoce  Css  T-TcstCas  fOnTtlsBoe  CeeTOd^ 

-  - ^_ai 


Components 

Prepane 


First  Tried  Analysis 


Second  Triad  Analysis 


OMcter/M  rmm 
Z1*Ql00  R1«A9.10  T1i#.05 

IMt.10  U<W 

2MOO  T3«t.f0  fOH».10 

Asg. Cen& d Cijm. CyL  Mvm 


CalibratiooCanf 

.Ci^«c7 


Special  Notes 

Cyliadff 
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rnmn - -  vs«=  epaprotocolgm 


CAB  INSTRUMENT  RENTAL 
246  WOODWORK  LANE 
PAIATINE.  R,  600674495 


Scott  Sl»eiiit>rOM»**»- 

tlSOConhefimn 

Tnr.MlASOtS 


rarctewOrtttr  551399 
Scott Frtioct#  551199  ■ 


jHklYTieALINWItM«TinW  _ 

CortUkd K> ou«M 6* cilinrif— SuSiki&n. 

®l'»^'****  E»Ofh«iC«tillcMio«I>iiloo  ***  55jJ  .. 


fflfriVTim  CYLINDER 


JUlfptti 


Aadz^gUJ&anllWlt:^ 
Si  NICTIMWCIW 


OoKNltrotw 


agOWttJlCE  ^AWDARP 

JJp.  BitoSoDolo 

SRM3643A  10-1445 


CjMcrNoHbv 

SX-30305 


99.12  ppm  PnsottttM  Ml 


|M«Ttt«MENTATION 

tottfOBMtttModcUSCTtol# 
flop;  BoeteMO^OO/1002059 


mSw** 


Aao^tteriMM^ 


_  -  -  -  *"**^*"*****5£SSS^^  ~~ 

nanut^ _ »•— <w«”5= - 1 


.'JHW 

wamn.tQ  n-ttoo 

21.000  TO-OMO  »-*».W 

AW.  €»»».■<  Cap.  Cvt»«.»»W* 


fOJOIW 


IO.IOOtfO* 

9**  • 


)«Aa-0«4Croi 


i 


Cnstoncr 

C  A  E  INSTRUMENT  RENTAL 
246  WOODWORK  LA^ 
PALATINE.  IL  60067-9760 


AmyLiberatory 
Scoa  Special^  Gases,  lac. 
I290CoBibenneTe 
Tmy.MI480S3 


PordusnOrdar 
Scott  Prejcct# 


-100S4-7tSOO 

ssnss 


ANALYTICAL  INFORMATION _ 

Certified  10  exceed  the  minimum  spcdficaooiB  of  EPAProto^ 

Cylinder  Number  AALI6759  Certifieation  Dale 

Cruder  Pressure  1900  psig 


12-6-93 
Pnvioas  Certilication  Dates 


None 


ExpiratioB  DalO'3.  124-96 


AMAf.VTEPCVT.TNPER 

rimiBBHean 

Propane 


r«ffHied  CoBeentrattno 
S3j|0ppm 


ABBlv«<g.HJB^»rtatett^ 

±1%  NISTDliuettflraesoble 


ttttCTTtTTtrE  STANDARD 
7ypa  Exptranoa  Date 

SRM2643A  10-14-95 


Cyllcdci  Number 
SX-2030S 


Couceat.otiau« 

99.12  ppm  Propone  in  N2, 


QjSZBUMEClIAZm 

iBStmment/Modcl/Scriai  d 
Prop:  fieekinaW400/l0020S9 


Last  Date  Calibrated 
ll-lS-93 


Analytical  Prindplo 
Flame  Ionization  Ddoemr 


Me  12^3 

Rnos 

mUbikbv 

Zl-0.00 

RI-99.10 

T1-53J0 

U^.IO 

T3-dIJ0 

ZM)i)0 
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APPENDIX  G 

NOMENCLATURE  AND  EQUATIONS 
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1.  ABSOLUTE  PRESSURE,  P  and  P  (inches  Hfl). 

n  s 


A  H 


“  ^bar  *  13.6 


P.  *  P, _ ♦ 


static 


s  ’^bar  13.6 


2.  DRY  GAS  METER  VOLUME,  STANDARD  CONDITIONS,  V  (ctecf). 

Std 


17-65  V„  y^p^ 


"std 


3.  WATER  VAPOR  VOLUME,  STANDARD  CONDITIONS,  V„  (scf). 

“std 


V  *  0.04707  V. 

“std  ‘ 


4.  MOISTURE  CONTENT,  (percent). 


Gravimetric  Methexj: 


"std 


•wo  “  V, 

■std  “std 


5.  STACK  GAS  MOLECULAR  WEIGHT,  M^  (Ib/lb-nole). 


■s  '  ^1’“wo1  “2I  °-7®  <*  “2  *  1®  “wo 


6.  AVERAGE  STACK  GAS  VELOCITY,  (ft/sec). 


-  85.48  Cp  (/1p3;Jj  (T^  /P^  M^  S'® 
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7.  AVERAGE  STACK  GAS  VOLUMETRIC  FLOU  RATE,  (dscf/hr). 


63,529  V,  A.  P, 

’  WO  s  s  s 


8.  ISOKINETIC  SAMPLING  RATE,  I  (percent). 


1.667  T,  [0.00267  V,,  <V„  7^  P^/^)) 


0.0945 


I  « 


'std 


6 


9.  PM-n  Emission  Rate,  Uny  (Ib/hr). 
ig 


M  *  H 

U  ,  n  "CPM  „  „ 
“PM..  V  *  "s 

10  Std 


11.  THC  CONCENTRATION  AS  CARBON,  C^  (ppmv) 


Cg  (ppmv)  ■  3  X  CjBeagtppopane) 


12.  THC  EMISSION  RATE  AT  STACK, 


“tHC  *  ^c  '’(383  “s 


13.  NOj^  CONCENTRATION,  C^^^  (pfwv). 


ma 


Ogas  NO  “  “=stack  NO /  '=0>  *  TT^ 


m  '*0 
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14.  EMISSION  NATE  AT  STACK,  (Ih/hr). 


15.  CO  CONCENTRATION,  C^  (pp*'). 


Cgo  (PP"''>  “  CpQ  jgjju  X  (  1  -  X  CO2  ) 


16.  CO  EMISSION  RATE  AT  STACK,  (Ib/hr) 


U_  *  C,.,.  .  X  D„  X  Q,  X  10'* 
CO  CO  stack  CO  s 


17.  SOjCONCENTRATION,  C^^^ 


Sas  SO^PP^^  *  ^‘^Stack  SOj  *  ^0’  *  *  Cq 


18.  SOj  EMISSION  RATE  AT  STACK,  (Ib/hr). 


«  C  X  D„  X  0,  X  lO"* 

SOj  gas  SOj  SOj  S 


19.  Metal  Enission  Rate,  (9/hr). 


U  B  X  0 

“■etal  V  *  "s 

!td 


20.  AVERAGE  HEAT  INPUT  TO  THERMAL  OXIDIZER,  HI,^g  (MBTU) 


•”avg*«^  *  “V 
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NOHENCLATURE  USED  IN  EQUATIONS 


Synbol  Units 

Description 

ft2 

Cross-sectional  area  of  nozzle 

ft2 

Cross-sectional  area  of  stack 

“wo 

decimal 

Note  fraction  of  stack  gas  water  content 

''o 

ppniv 

Average  of  initial  and  final  system  bias  calibration 
check  responses  for  the  zero  gas. 

O 

8 

ppnv 

Corrected  CO  concentration  of  stack  gas 

^CO  NDIR 

ppmv 

CO  concentration  of  stack  gas«  as  measured  by  the 
continuous  emission  monitor 

^gas  SO2 

ppmv 

Effluent  gas  concentration,  dry  basis 

^gas  NO^ 

ppmv 

Effluent  gas  concentration,  dry  basis 

ppmv 

Average  of  initial  and  final  system  calibratim 
bias  check  responses  for  the  upscale  calibration  gas. 

ppmv 

Actual  concentration  of  the  upscale 
calibration  gas. 

r 

measC propane) 

ppmv 

Concentration  measured  as  propane. 

- 

S-type  pitot  tube  coefficient 

^stack  SO^ 

ppmv 

'^stack  NOj^ 

ppmv 

Average  gas  concentration  indicated  by  the  gas 
gas  analyzer,  dry  basis 

CO 

X 

Concentration  of  carbon  monoxide  in  gas  stream 
as  measured  by  an  Orsat,  dry  basis 

“2 

X 

Concentration  of  carbon  dioxide  in  gas  stream 
as  measured  by  an  Orsat,  dry  basis 

“CjH, 

Ib/ft^ 

Density  of  propane  as  a  gas,  dry  standard 

“co 

Ib/ft^ 

Density  of  CO  as  a  gas,  dry  standard 

““2 

Ib/ft^ 

Density  of  SO^  as  a  gas,  dry  standard 

AH 

ii^  H  0 

Average  pressure  drop  across  orifice  meter 

HI 

HNBtu/hr 

Heat  input  to  boiler 
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HV,r 

Btu/lb.  Btu/gai, 
Btu/fr 

Heating  value  of  fuel,  as  received 

I 

'.X 

Ratio  to  which  sampling  velocity  approaches 
stack  velocity,  and  is  100  percent  when  the  two 
are  equal 

"5 

«B 

Total  particulate  natter  collected  from  RM  5  portion 
of  the  W,o  train. 

**CfH 

«0 

Total  CPN  eollected  in  the  Method  202  portion  of  the 
PM,o  train. 

^Metal 

ug 

Total  metal  collected  in  the  MMe  train 

M 

s 

Ib/lb  mole,  wet 

Molecular  weight  of  stack  gas 

“2 

X 

Concentration  of  nitrogen  in  stack  gas,  as 
measured  by  an  Orsat,  dry  basis 

°2 

X 

Concentration  of  oxygen  in  stack  gas,  as 
measured  by  an  Orsat,  dry  basis 

inch  H2O 

Velocity  head  of  stack  gases 

^bar 

inch  Ng 

Barometric  pressure  at  local  elevation 

inch  Hg 

Absolute  pressure  (barometric  *  ^H>  at  meter 

% 

inch  Hg 

Absolute  pressure  (baj^tric  ♦  P  in  stack) 

%tat- 

ii^  N  0 

Static  pressure  in  stack 

“s 

dscf/hr 

Average  stack  gas  volunetric  flow  rate,  dry,  at 
standard  conditions 

RF 

Ib/hr,  ftVhr 

Feed  rate  of  fuel 

T 

m 

•R 

Average  dry  gas  meter  temperature  (“F  ♦  460) 

T 

S 

•r 

Average  stack  gas  temperature  (‘F  ♦  460) 

^std 

•r 

Standard  absolute  temperature,  530 

''ic 

g 

Total  mass  of  liquid  collected  in  impingers 
and  silica  gel 

ft^ 

Volune  of  gas  through  dry  gas  meter  at  meter 
conditions 

''-Std 

dscf 

Volime  of  dry  gas  sampled  at  standard 
conditions 

''a 

ft/sec 

Average  stack  gas  velocity  at  sampling  site 

''act 

mL 

Total  volune  of  impinger  solution 
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“std 

acf 

Water  vapor  volune  at  standard  conditions 

CO 

Ib/hr 

Mass  emission  rate  of  CD  at  the  stack 

u 

metal 

g/hr 

Mass  emission  rate  of  a  particular  metal 
at  the  stack 

“mo. 

Ib/hr 

Hass  emission  rate  of  NO,  at  the  stack 

“wi 

W'lO 

Ib/hr 

Mass  emission  rate  of  PN|o  at  the  stack 

V 

Ib/hr 

Mass  emission  rate  of  SOj  at  the  stack 

“thc 

Ib/hr 

Mass  emission  rate  of  THC  at  the  stack 

a 

min 

Total  sampling  time 

y 

• 

Dry  gas  meter  coefficient 
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APPENDIX  H 

USACHPPM  ASSESSMENT  PERSONNEL 


USACHPPM  Personnel  Duty: 


John  Litynski 
Parrish  Galusky 
Donald  Keesee 
Emery  Thompson 
James  Pritts 


Project  Officer 
Assistant  Project  Officer 
Engineering  Technician 
Physical  Science  Technician 
OEMS  Technician 
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APPENDIX  I 

SAMPLING  TRAIN  FIELD  DATA  SHEETS  AND  SUMMARY 


I-l 


TABLE  I-l.  METALS  TRAIN  DATA  SUMMARY 


DATE 

RUN  2 
10/21/94 

RUN  4 
10/24/94 

RUl  ?  6 
10/27/94 

OPERATING  CHARACTERISTICS 

Average  Batch  Peed 

175mm  COMP  B  Proj  (No.) 

480 

480 

4:10 

(Ib/ea) 

115 

115 

115 

(tons)* 

27.6 

27.6 

27.6 

STACK  GAS  DATA 

Barometric  Pressiure  (in.  Hg) 

26.35 

26.15 

26.2 

Static  Pressure  (in.  Hg) 

-0.13 

-0.14 

-0.14 

Average  Stack  Gas  Temperature  (oF) 

1794 

1790 

1789 

Stack  Gas  Moisture  Content  (%) 

7.31 

5.13 

7.45 

Stack  Area  ( ft’) 

15.904 

15.904 

15.904 

Stack  Gas  Velocity  (ft/ sec) 

21.36 

18.15 

19.79 

Voliimetric  Flow  Rate  (dscf/hr) 

233766 

202153 

215519 

CO2  Concentration  (%,  dry) 

8.0 

7.2 

7.8 

O2  Concentration  (%,  dry) 

10.8 

12.0 

11.2 

CO  Concentration  (%,  dry) 

0.0 

0.0 

0.0 

N2  Concentration  (%,  dry) 

81.2 

80.8 

81.0 

Stack  Gas  Molecular  Weight 
(lb/ lb-mole,  wet) 

28.86 

29.04 

28.82 

SAMPLING  EQUIPMENT  DATA 

Gas  Volume  Sampled  at  Meter 

Conditions  ( dcf ) 

36.024 

37.851 

41.69 

Dry  Gas  Volume  (dscf) 

32.90 

33.81 

37.66 

Total  Sampling  Time  (min) 

60 

72 

72 

Pitot  Tube  Coefficient 

0.831 

0.831 

0.831 

Average  Pressure  Drop  Across  Meter 
Orifice  (in  HjO) 

1.11 

0.822 

0.965 

Average  Dry  Gas  Meter 

Temperature  (oF) 

51.6 

58.7 

54 

Sampling  Nozzle  Area  (ft’) 

0.0021 

0.0021 

0.0022 

Dry  Gas  Meter  Coefficient 

1.002 

1.002 

1.002 

Average  Stack  Gas  Velocity 

Head  (in  H20)®-’ 

0.175 

0.148 

0.161 

Total  Liquid  Collected  (mL) 

55.1 

38.8 

64.4 

Isokinetic  Sampling  Rate  (%) 

104.53 

103.51 

105.49 

*  Batch  feed  rate  exceeds  previous  limit  of  25  tons. 
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RUN  1*  RUN  3  RUN  5  RUN  7 

date  10/20/94  10/23/94  10/26/94  10/29/.94 


OPERATING  CHARACTERISTICS 

Average  Batch  Feed 

IVSmm  COMP  B  Proj  (No.) 

(Ib/ea) 

(tons) * 

STACK  GAS  DATA 

Barometric  Pressure  (in.  Hg) 

Static  Pressure  (in.  H2O) 

Average  Stack  Gas  Temperature  (oF) 
Stack  Gas  Moisture  Content  (%) 
Stack  Area  (ft*) 
stack  Gas  Velocity  (ft/sec) 
Volumetric  Flow  Rate  (dscf/hr) 

CO2  Concentration  (%,  dry) 

O2  Concentration  (%,  dry) 

CO  Concentration  (%,  dry) 

N2  Concentration  (%,  dry) 

Stack  Gas  Molecular  Weight 
(lb/ lb-mole,  wet) 

SAMPLING  EQUIPMENT  DATA 

Gas  Volume  Sampled  at  Meter 
Conditions  (dcf) 

Dry  Gas  Volume  (dscf) 

Total  Sampling  Time  (min) 

Pitot  Tube  Coefficient 
Average  Pressure  Drop  Across  Meter 
Orifice  (in  H2O) 

Average  Dry  Gas  Meter 
Temperature  (oF) 

Sampling  Nozzle  Area  (ft*) 

Dry  Gas  Meter  Coefficient 
Average  Stack  Gas  Velocity 
Head  (in  H20)®^ 

Total  Liquid  Collected  (mL) 
Isokinetic  Sampling  Rate  (%) 


480 

480 

480 

480 

115 

115 

115 

115 

VO 

• 

CM 

27.6 

27.6 

27.6 

26.1 

26.45 

26.11 

26.2 

* 

-0.14 

-0.13 

-0.135 

1667 

1797 

1778 

1748 

* 

6.12 

7.76 

7.53 

15.904 

15.904 

15.904 

15.904 

* 

20.21 

21.82 

22.24 

* 

224552 

237201 

246472 

7.8 

7.8 

7.6 

8.0 

11.0 

10.6 

11.4 

10.8 

0 

• 

0 

0.0 

0.0 

0.0 

81.2 

81.6 

81.0 

81.2 

* 

28.96 

28.77 

28.83 

* 

73.293 

77.351 

80.158 

* 

62.722 

64.295 

70.139 

* 

120 

120 

120 

0,831 

0.831 

0.831 

0.831 

★ 

1.023 

1.166 

1.307 

* 

88.0 

97.0 

71.1 

★ 

0.0021 

0.0021 

0.0022 

1.002 

1.002 

1.002 

1.002 

* 

0.164 

0.175 

0.180 

★ 

86.932 

114.94 

121.35 

-k 

103.75 

100.68 

103.09 

*  Test  Run  1  -  PM,o  train  failed  intermediate  leak  check, 
t  Batch  feed  rate  exceeds  previous  limit  of  25  tons. 
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FIELD  DATA  SHEET 


_ 


RUN  fO-^-'lV 


Project  Number 


Sample  Location 


Installation 
Hawthorne  AAP 


, _ H-6-P  ^  y 

Type  of  sample:  Acid  Mist  POHC  Moisture  Particulate" 

SO)  SO)  so.  Particle  Sise  Other: 


EQUIPMENT  SPECIFICATIONS 


Noszle 


No. 


Noaograph/Calculator 


Pitot  Tube« 


Ap«,  o.ojtx 


%HiO  7.  .5^  P,/P»  /,o 


T»  -  (5-5)  T,  1 79rc> 


"C-  Factor  Q^(^Lj  K,  JS.06 


No. 


wc- 


Ref  AP 

.  tut'? 

Meter  Box  No.  2.*V*2.S 

Dry  Gas  Meter  y.  /,oo2- 

0. 

Probe 


Number 


Length 


Liner  Material— 


Initial 

Leak  Cheek 

Vacuum  (in.  Hg) 

Leak  Rate 

Probe  Heat  Setting  ZHZ>*^ 


OPERATIONAL  CHECKS 


Initial  Pitot  Tube  Leah  Check 


Final 

Leak  Check 

Vacutam  (in.  Hg) 

Leak  Rate 

:5.  / 

1  Gas  Bag  System  Leak  Check 

Initial  Q^o 

Final  QQ 

Final  Pitot  Tube  Leak  Cheek 


Component  Leak  Cheek 


Vacuum  (in  Hg.)  Leak  Rate 


ft*  per  Mia. 


ft*  per  Min. 


1 2-  3 


io 

j/. 

^^3 

/7 

^2.5  ; 

ji' 

^5- 

/n 

^75 

•LD 

2.  1/77 1^8  /75"2-^^o_ 

.22^  I/-77  lr/<'  /7  ^  ^ 

5^5^"  I  -T/  1/7 I  7.c^  37  1-^-^ 


.22 

mi 

5 

3^. 

2S^Y 

3  V 

2.rr 

35“ 

^rs'' 

35” 

Wl 

iraai 

itiWAliil 

i-vr 


2. 


2.S«  O’ 


Z 


2.  /  O 


z  Y/ 


2Z  L^5T|  2:?5'^  /  f^j5~^ 

2.3  |57>5  .^^<^5l-2,r/b./<  rg  S'/ 


I’a-Jlri 


Date : 


10-21*94 


Run  # :  MMe-1 


ISOKINETIC  SHEET  (68  degree  reference) 


#  Probes 
'1 

Cp,corr  = 
0.8310 

Dp* 

3 

Ts= 

1794.25 

Ds* 

54 

As* 

15.9043 

Vm*  Pbar* 

36.024  26.35 

Theta* 

60 

SQR(AP)« 

0.1746 

AH= 

1.11 

Tm* 

51.6 

Dn« 

0.6267 

An*  Ym* 

0.00214  1.002 

Pstat* 

-0.13 

Vlc= 

55.1 

Mn= 

0 

%C02 

8.00 

%02  %N2 

10.80  81.20 

%CO 

0.00 

RESULTS 

Pm* 

Ps* 

26.43 

26.34 

"Hg 

"Hg 

C’s* 

EA* 

0 

102 

gr/dscf 

% 

Vm,std* 

32.90 

scf 

Erate* 

0.000 

Ibftir 

Vw.std* 

2.59 

scf 

Bwo* 

0.0731 

Ms* 

28.86 

Ib/lb-mol,  wet 

Vs.avg* 

21.36 

ft/sec 

Qs* 

233,766 

dscf/hr 

1* 

104.53 

% 
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FIELD  DATA  SHEET 


Project  Number 


RON  ^  -  2-  D*®* 


GENERAL 


Znscailation 
Hawehorne  AAP 


Sample  Location 

HG-O 

— 

Type  of  Swple: 

Acid 

Mist  POHC 

Moisture  Partiottiate-  ; 

SO, 

SO,  so. 

Particle 

Size  Others 

1 

Namograph/Calcu lator 


^  /.JrZ 


3'5 


"C"  Factor 


Meter  Box  No. 


Filter 


Type 


EQUZPHENT  SPECIFICATIONS 


:u  lator  Nossle 


o.  03Z3  "®- 


P./Pm  /o  2ot,.Q..2J?-l 


Pitot- Tub*  «- 


No. 


VC— *-  i 


cr-H-.  li 


/795 


.loZ'l 


,(o2U“l 


Dry  Gai  Meter  y.  1.0^7- 


Number 


Length 


p.  I  Vv5:T^**lf 

Probe  "* '  |1~ 

Liner  MatoriaL> 


Probe  Heat  Setting 


OPERATIONAL  CHECKS 


Initial  Leak  Check 


Vacuum  (in.  Hg)  Leak  Rate 


Oab'  ^ 


IN 


Initial  Pitot  Tube  Leak  Chock 


Final 

Leak  Check 

Vacuum  (in.  Hg) 

Leak  Rate 

Gaa  Bag  system  Leak  Check 

Final  Pitot  Tube  Leak  Cheek. 


Component  Leak  Cheek 


Final 

C 

A±l _ 

,  iM 

End  Time 

6  U  UD 

Vacuum  (in  Hg. ) 


Leak  Rate 


ft*  per  Min. 


ft*  per  Mia. 


e 

(Bin) 


AP 

(AP)*" 

AH 

T, 

CP) 

inehaa 

inehaa 

HP 

HP 

t,  t, 

Vaeuua  Final 
tap. 

inehaa  Ta^. 
Hg  CF) 


..^9  A  C 


./Z2-I  .57^ 


JOOX/’h^ 


3 


r-^ 


a 


15 


15 


z\  /?5>7 


.  icO  h3S\  &  \V^* 


XT  4^93  .  “207  aV^  ^3  r 


30  XC/c/.jjr'-l±i'7.r9  c<>3 


33  2.(>9^3^^rn--j5l/.S' 


10  \^,r:  IJ  il9? 


5T?  I  /“7^3|  j?.  <i>  ’3^  U 


.Q-i// 

i 

r 

3  U^.5c> 


/5'60 


./l-lL  r/^ 


5"^  1/733  17 


I^S 

,?6p 

l<~l\ 

,69c 

Hi 

,93^ 

ro  /77^  ?•  0  3  f  U 


/'^V/ 1 


3^/rLM  y-^L  3  ^h?v 


73|2yc? 


3^ 


.^/O  Jffo  ,3^ 


z2.  3o  btL/  QU  ,0  \0  .100  oyr 


.  17-L 


X3  33 


2^  31-  |i;l33(^j 


W7Z  S)C\  I 


53“ 


T'O  {/y-yo]  i.o\l  9 


i. 


7  . 


Y 


zse 


3S  UV5 


1>9\2 


37  Uy<^ 


2V^ 


2.x  19  2'3 


7  r  7<f  2  V 


X8\  ^9\2-ve\ 


.5 


7,9  1^>»' 


5  </^ 


-2  5«f 


*07J^\ 

j^n  1 

n 

77 

B' 

39 

2-‘/7! 

X.3 

mm 

./2X 

/ 

i 

BEEI 

2-<9 

L2 

2  3^ 

2 

Jiy/^ 


2  3^ 


2 


2 


Ulfl  2  3^ 


37 


-39  K ^3 


c 

i^H 

1  l*-/^ 

rr 

/773 

7 

J_ 

rOTAL 


AVEItAGE  1 


AVERAGE  2 


i?.lWo,?22  5T.-7  •?  171^ 


•*■460  t-460 


“iZS®  R 


5i*.7 
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Run  # ;  MMe-2 


Date : 


10-2r-94 


ISOKINETIC  SHEET  (68  degree  reference) 


#  Probes 

1 

Cp.corr.s 

0.8310 

Dps 

.3 

Tss 

1790 

Dss 

54 

Ass  vm=  Pbars 

15.9043  37.851  26.15 

Thetas 

72 

SQR/AP)* 

C.1484 

<  CO 

o 

Tms 

58.7 

Dns 

0.6267 

Ans  Yms 

2.142E-03  1.002 

Pstats 

-0.14 

Vies 

38.8 

Mns 

0 

%C02  %02  %N2 

7.20  12.00  80.80 

%C0 

0.00 

RESULTS 

Pm= 

Ps= 

26.21 

26.14 

"Hg  C’ss 

”Hg 

EAs 

0 

129 

gr/dsef- 

% 

Vm,std= 

33.81 

sd 

Erates 

0.000 

Ib/hr 

Vw,std= 

1.83 

scf 

Bwo= 

0.0513 

1 

Mss 

29.04 

Ib/lb-mol,  wet 

Vs,avg= 

18.15 

ft/sec 

Qs= 

202,153 

dsef/hr 

N 

103.51 

% 
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OPERATIONAL  CHECKS 


Initial  Leak  Check 


Initial  Pitot  Tube  Leak  Cheek 


Vaeuua  (in.  Hg) 


Leak  Rate 


Final  Leak  Check 


Final  Pitot  Tube  Leak  Cheek 


Vacuum  (in.  Hg) 


Leak  Rate 


in.  H]0  per 


Gas  Bag  system  Leak  Cheek 


in.  H.0 


Cosqponent  Leak  Cheek 


Vacuum  (in  Hg. ) 


Leak  Rate 


ft*  pec  Mia. 


ft*  per  Mia. 


I-IO 


Poinc  © 
Mo.  I 

(min) 


(AP)^'=  ah 


inches 
H-D  t: 


..  <? 2  rl . /•^^\:9ifr  <z. 


rz 


r.39 


20 


3  i/o.t  1  'Ojo 


.0^0 


rr 


/^/o  I  ? 


3Vy./3Lz//l- 


<1^  l/^r'  2  ^ 


r?  c3 


fz,  |/7'76  I  2. 


/  7^Y  -? 


ichAS^ 


i  i. 


^  .-/  9^1  /  -i 


3r/.u' 


r?  k^i5L  7 


n(^o  J.3 


r/  /7r7 


3  ^ 


3  V 


3  r 


7 


33 


7C* 


Tc, 


?i“ 


36 


77 


36' 


5  1 


^  I3  xfy^l  Di/r\  ^2)-l\/s9'^\  r/ 


y<7rl/.wn  r/ 


7<.-9  9t/l/>V<r  i/-z|  L^-yil  rr  5  ( 


2/5 


z\  h('r.s-ii  0  /f 


21 

27  3d?.U 

22- 

30  3«76 

^  ,  /V 


23 


2m  3ie 


TOTAL 


AVERAGE  1 


AVERAGE  2 


>0 

L 

r^lr/  (f/LO'-i 


7, 


5'*2.  OGl 


nn-  2 


^7r/ 


r7  rZ" 


r?  I  <T^.  /PfI  *3 


RHESUS 


?<r 


37  2.5- 


5^ 


271- 


5 


Z3  / 

?  7 

2^7 

231- 

77 

zCi. 

Bn 

IS 

3^ 

zrv 

^460 

*1*460 1 

5M.0 

iS 
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Date :  10-27-94 


Run  # :  MMe-3 

ISOKINETIC  SHEET  (68  degree  reference) 


#  Probes 
'  1 

Cp,corr.= 

0.8310 

Dp= 

3 

Ts= 

1788.9 

Ds= 

54 

As= 

15.9043 

Vm= 

41.69 

Pbar® 

26.2 

Theta®  SQR(AP)® 
72  0.1614 

AH= 

0.965 

Tm= 

54 

Dn* 

0.6346 

An® 

0.00220 

Ym« 

1.002 

Pstat® 

-0.14 

Vlc= 

64.4 

Mn= 

%C02 

7.80 

%02 

11.20 

%N2 

81.00 

%CO 

0.00 

RESULTS 

Pm® 

26.27 

"Hg 

C's® 

0 

gr/dscf 

Ps» 

26.19 

"Hg 

EA= 

110 

% 

Vm.std= 

37.66 

scf 

Erate® 

0.000 

Ib/hr 

Vw,std= 

3.03 

scf 

Bwo® 

0.0745 

Ms® 

28.82 

Ib/lb-mol,  wet 

Vs.avg® 

19.79 

ft/sec 

Qs= 

215,519 

dscf/hr 

1= 

105.49 

% 

I-lS 


Project  Number 


Installation 
Hawthorne  AAP 


Type  of  .Sample:  Acid  Mist  POHC  Metals  Moisture 

SO;  SO)  SO,  Particle  Size  Other: 


EQUIPMENT  SPECIFICATIONS 


Nomograph/Calculator 


1.V2-  NO* 


Nozzle 


Pitot  Tobe-r 


7.5  l.O 


"C"  Factor 


Ref  AP 


Meter  Box  No. 


TOO 


2.^  7.3 


Filter 


.G2-7 


M2Jol 


Dry  Gas  Meter  y. 


Type 

Number 

Length 

Ouarft 

z:-3 

S' 

WC-  I  OH  II 

I 

I 

^  /5Jay:f*| 

Probe  I 

Liner  Material  I 


OPERATIONAL  CHECKS 


Vacuum  (in.  Hg) 

Leak  Rate 

'  /r 

Initial  Leak  Check 


Initial  Pitot  Tube  Leak  Check 


Vacuum  (in*  Hg) 


Leak  Rate 


.  -  ,  ft^  per 

a  •  C  o  f 


Gas  Bag  System  Leak  Check 


Initial  Final  0.0 


Final  Pitot  Tube  Leak  Check 


O  in.  H^O  per  f  A  — 

at  1  j  ^  in.  H/) 


Component  Leak  Check 


Vacuum  (in  Hg.) 


Leak  Rate 

ft'  per 

Min. 

ft'  per 

Min. 

•  4  '  1  IHh 


nt  6 
(nin) 


(AP)'" 

AH 

T. 

T.  ! 

CF) 

inehss 

HP 

ti  t, 

CD 

//a  09  ,07  5^ 


Ir  ,Qgg  .?y? 


^  20  iJLA7'0^  i'^f  .^99 


25  /yy.  r?  .Ci3 


Jo 


35  /2rW/c37 


fa*?. 


A3  0 


''<r 


9?  f 


T'? 


,769  u  r 


9/  Tl. 


^2-  s^5" 


/79 


/f- 


/r  n  J 


nro  3.r  r 


/7^2_ 


WEm 


2. 


25V 


^0  .  I  I  ^2  19^  I 


mm 


2.r2_ 


^c,7 


iy;>o^ 

^3 

S'Cc 

/7Sd 

2.r 

it 

55 

■o\ 

.  1 1^ 

IX 

GO 

WKSISKi 

13 

3 

./  It 

1^  16 


/5  t5 


S7^o 


/76</ 


rr^S  2  c? 


2  W 


2.3 


<2? 


2 


Z-KTC 


2. 


2  V'7 


^3 


02, 

S'^ 

^SSS^Bk 

£> 

9 

V( 

.9r 

/f  CfC 

n 

B 

2.<;? 


^9i4> 

x32. 

2.SO 

235" 

iS/V  2>- 


VV  2  ry 


/V  ?r«^ 


2SV 


2r/ 


n 

2  5"^ 

WSA 

1>S 

3  ^ 

25*2. 

237 

3.x 

m 

?SJ 

i  AVERAGE  2 


^7.Vw  •'■ 

17^3 

♦♦60 

.*•460 

/‘til  ■ " 

liS>7« 
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PM10  Train  Summary  Data  CalculaUona 


Q3I0*  10^23*94 

Plant  HWAAP  HGDS 
Run  No:  3 

UnMi,  Malried)  or  English(2): 
Barometric  Pressuro(mm  Hg.  in.  Hg): 

Stack  Static  Pressure(mm  H20.  in.  H20): 

Stack  Area(m«2.ft^): 
Nozzle  Oiametsr(mm,  in.): 
Pilot  Tube  Coeffident  Cp: 

DOM  Caibralian  Factor.  Y: 

InilM  DOM  Reading(liteia.  dsd): 

Find  DOM  Readingditeta,  dad): 

Total  Run  Time(min): 


DATA 

2 

26.45 

4).14 

tSJ043 

0.6267 

0J31 

1.002 

104.105 

177.398 

120 


FILTER.  NOZZLE  RINSE,  AND  MOISTURE  DATA 


Dry  Molecular  Weight  of  Stack  Gas: 
Pattieuiate  Maas  in  Probe  Rinsa<mg): 
Particulate  Maas  in  FIter  Catch(mg): 

Water  Vapor  Condensed  in  impmgerafml): 
Water  Vapor  Collected  in  Silica  GeKg): 

%C02 

%02 

«N2 

SCO 


DATA 

28.9571709 

9.91 

21.72 

692 

17.7 

7.80S 

10.605 

81.605 

0.00% 


RESULTS 


Average  D6M  Temperature(K,  R): 
Average  Otttce  Press.  Drop(mm  H20.  In.  H20): 

Standard  Dry  Gas  Volume,  Vm(std)(dsetn,  dscf): 

Stack  Gas  VeiodN(nVa.  lis)' 

Standard  Volumetric  Flow  Ratefdscmm,  dsdm): 

Standard  Volumetnc  Flow  Ratefdscmh.dscih): 

Volume  of  Water  Vapor(scm.  sd): 

Moisture  Contends): 

Isokinelics: 


547.858 

1.023 

6Z722 

20213 

3742.534 

224552.055 

4.092 

6.124 

103.752 
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Project  Number 


Semple  Location 


Installation 
Hawthorne  AAP 


/•|G  0  _ 


Type  of  Sample:  Acid  Mist  POHC  Metals  Moisture  C 

SOj  SO)  so.  Particle  Size  Other 


EQDZPMENT  SPECIFICATIONS 


Noangraph/Calculator 


AHe  i.r?. 


.5 


"C"  Factor 


Ref  AP 


P./P«  /.O 


Nozzle 


No* 


^  .2o  *1 


.<0^7 


•  {q  Z»*7 


***** 


Meter  Box  No. 


Filter 


Type 

Number 

Length 

1 

5'  <2£l^ 

.3<pg-5 


0. 


Probe 


Liner  Materiel 


Initial  Leak  Cheek 


Vacuum  ( in.  Kg) 


c 


Leak  Rate 


Final  Leak  Check 


Probe  Heat  Setting 


OPERATIONAL  CHECKS 


Initial  Pitot  Tube  Leak  Cheek 


c»  in.  Hp  per  /'S  -  Mtn. 

at  .yf  in.  HO) 


Final  Pitot  Tube  Leak  Cheek 


Vacuum  (in.  Hg) 


Initial 


Leak  Rate 


0_^09  , 


Gas  Bag  System  Leak  Cheek 


Pinal 


Ccsiponent  Leak  Cheek 


Vacuum  (in  Hg.) 


Leak  Rate 


ft*  per  Mia. 


ft*  per  Min. 


■3S.  tS 


inches 


fG  |i-G 


.oil  .I'lc  !.<:•// 


xf^  n^i  -1  i 


iOO.^ 


,^c  n  9S 


•)(oo.7'^  •CGVo  i,^'7C  ^V' 

MO  2^0  ^V  /iiTc  I.V" 


M5  .1 


50  ;2 77  /“I  -g/-^  >LV 


:>  7-7>2^  ■  1^'' f 


l?l.u,(^XoC->o  ,1^^  l.Kpo 


/7Z'3 

m 

/^2V 

P  o 

2 

EB 

'5^2- 

r  / 

7.F 

f  7  ?r- 

r. 

'3 


H  I  lo 


in 

//• 

9^BilB9BBHBi^Snl 

iEHlHBII 


;22  S^c  /^  z  \/^'f 


fC/l  P1<J  /J  ^ 


.C-r<^-  4:^3 


nn 

/O 

warn 

2 

/y  1^0 


f*! 


,0^^  J51-  .S'30 


35  .c'hb  .n^  hOfO 

2o  Mo  |3c>^^7  .  /7  9  /./5  /.r-r 


2-1  h« 


2.L  5o  1:^ 


25  5^ 


'S7  in^ 


..  20  c  /.  </V 


,7c5  /  5/ 


4.  5' 

5  V 

,55^ 

Z.W 

n  ^ 

'-i__i 

51" 

arc-' 

2  T 

5-2-  252^ 


53  ?5^  2L52. 


292. 


PM10  Tf^n  Summaiy  Data  CaJculaliona 


Data:  10-26-94 

Plant  HWAAP  HGDS 
Run  No:  5 

UnilB.  Matiied)  or  Engfirti(2): 
Barometne  Preaaura(nwn  Hg,  in.  Hg): 
Stack  Static  Pfeaaura(inm  H20.  In.  H20): 

Stack  Araa(in^2.ft*2): 
Nonla  Oiamataitmm.  in.): 
Pilot  Tuba  CoaAdani  Cp: 

DGM  CaSbntien  Factor.  Y: 
iniW  DGM  RoadingdilaiB,  dsd): 

FM  D6M  RaadingClitaia.  dacf): 

Total  Run  Timo(min): 


DATA 

2 

26.11 

-0.13 

15.9043 

0.6267 

0.831 

1.002 

241.694 

319.045 

120 


FILTER.  NOZZLE  RINSE.  AND  MOISTURE  DATA 


Oty  MNacular  Weight  Of  S^  Gas: 

Particulate  Mata  in  Probe  Rinsetmg): 
Partieuiate  Maaa  m  Filer  Catchfmg): 

Water  Vapor  Condeiwed  in  Irwingemtml): 
Water  Vapor  Collacted  in  SiBca  GeKg): 

%C02 

%02 

%N2 

%CO 


DATA 

28.7660435 

10.35 

2.48 

912 

23.7 

7.60% 

11.40% 

81.00% 

0.00% 


RESULTS 

Average  DGM  TempereturefK,  R): 
Average  Orifice  Prest.  Oropdnm  H20.  In.  H20Y 
Standard  Dry  Gas  Voiume,  VmfstdMdscm.  dsd): 

Stack  Gas  Veiocity(ni/s.  &s): 

Standard  Volumetric  Ftow  Ratefdscmm,  dscAn): 

Standard  Volumetne  Flow  Rate(dscmh.dscfh): 

Volume  of  Water  Vapoi(sem.  tcO: 

MoMure  Content(%): 

Isokinetics: 


557.042 

1.166 

64295 

21219 

3953.351 

237201.032 

5.410 

7.762 

100.682 
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Project  Number 


Installation 
Hatfthorne  AAP 


Sample  Location 

Type  of  Sample: 

Acid 

Mist 

POHC 

SO, 

SO, 

so. 

Particle  Sise  othert 

Nomograph/Calculator 


ah,  (.VZ 


'H:0  -7,  5* 


■C"  Factor 


Ref  AP 


Meter  Box  No. 


EQUIPMENT  SPECXriCRTZONS 


Noszle 


^-.0.032.3  NO. 


^tf^m  I  •  ^oCo .  d  .2.0  -  2^ 


/Joo 


^  37,8 


.  (j  3 


Dry  Gas  Meter  Ya 


5 


» (o3  5 


^  2Ji  V  g-? 

0.  a,./5:5<|4/ 


Filter 


Probe 


Type 


Number 


Length 

ff'  eff- 


Liner  Material 


Initial  Leak  Check 

Vacuum  (in.  Hg) 

Leak  Rate 

c 

Final 

Vacuum  ( in.  Hg) 

Leak  Rate 

Probe  Heat  Setting 

sss^Bssasssss^^^BBssssBsasaaaa^mmmHMB 

OPERATIONAL  CHECKS 

Initial  Pitot  Tube  Leak  Check 
- ^1— 

/•;  f,Vc*/n  u::  P  in.  HjO  per  /  ^  ~  kin. 


at  f/  c  / 3.  in.  HjO 


Gas  Bag  System  Leak  Cheek 


Initial  Final  ^ 


Final  Pitot  Tube  Leak  Cheek 

- - - -  8-U. 

j  /  5~ -—Min. 

at  ^  ^  in.  HjP 
Component  Leak  Cheek 


Vacuum  ( in  Hg.) 


End  Time 


5/ 


ur 


Leak  Rate 

ft*  per  Mia. 
ft*  per  Min. 
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-.1  ^  ^  ifTtV^n  *  ■ 


..off  ■I'll'  loo  I  73 


^  tOf  S  •  /  Cff'C'  *7^ 


l5  ($  ^1*^1  75*^ 


|(y  ^f/r.7  /  ..^z3  ./C^  _ 

n  ^  U*^?TO  •O'i.'U  *Y  i,  ~?V  ^1 

/Oi.3r  'i^i<  ^  2^  7^  /eT'^l _ 


■3  'C?T<5  >75 


B  ■o%r\ ,ifl  /  ???  S  f?9_ 


1\  l‘<^  Ih^zT?  |. C>^5^|  7.1 2.  I  I  7^  1/7^7' 


Z7-  ^  .  2®7 1 /.^,2rl  pv 


2Jb  I  ‘<'7 


/So(  I  7.i?-  I  2  Y'C 


lyf: 


Life 


ns^'i'  %Z  zrv 


ni^ 


2rf”LL 


arr*  z 


PM10  Train  Summary  Data  Calcutationa 


Data:  10-29-B4 

Plant  HWAAP  HODS 
Run  No:  ^ 

Unila,  Moiried)  or  Engiish(2): 
Baremetric  Pre8aura(mm  Hg,  in.  Hg): 
Stack  Presaura(mm  H20,  In.  H20): 

Stack  Araa(in*2,ft*2): 
Noeda  Oiamata«mm.  in.): 
PSotTuba  Coatfidant  Cp: 

DGM  Calibiation  Factor.  Y: 

InHW  DGM  Raading(litaia,  dsef): 

Find  DGM  Raading(litafa,  dad): 

Total  Run  Time(min): 


DATA 

2 

262 

•0.135 

152043 

0.6346 

0.831 

1.002 

393262 

473.52 

120 


FILTER.  NOZZLE  RINSE.  AND  MOISTURE  DAT A 


Dry  Mdacuiar  Weight  of  Stack  Gas: 
Paitieuiata  Mass  ai  Probe  Rinse(mg): 
Paibcuiate  Mass  in  Fiter  Catch(mg): 

Watar  Vapor  Condensed  in  Impingersfml): 
Water  Vapor  Collected  in  Silica  GeHg): 

%C02 

%02 

%N2 

%CO 


DATA 

28.8300375 

15.15 

925 

94.7 

262 

8.00% 

10.80% 

8120% 

0.00% 


RESULTS 

Avarage  DGM  TemperaturefK.  R): 
Average  Oiiliee  Press.  Drop(mm  H20.  In.  H20): 

Standard  Dry  Gas  Volume,  Vm(atd)(dscm.  dsef): 

Stack  Gas  VeiodNfntVs.  Vs): 

Standard  Volumetric  Flow  Rate(dsemm.  dsefm): 

Standard  Volumeliic  Flow  Ratefdscmh.dsdh): 

Volume  of  Watar  Vaporfsem.  scf): 

Moisture  Contant(%): 

isokinetics: 


531.188 

1.307 

70.139 

22239 

4107.879 

246472.711 

5.712 

7.530 

103.086 
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Final  Report,  Air  Pollution  Emission  Assessment  No.  42-21-MX61-95, 
17-29  October  1994 


APPENDIX  J 
PROCESS  DATA  GRAPHS 


J-1 


IT&nm  Comp  B  (480  Rounds) 


J-3 


HGD  Test  31 

175mm  Comp  B  (480  Rounds) 


09:30:00  13:30:00  17:30:00  21*30:00  01:30:00  0530:00  0930:00  13:30:00  17:30:00  213' 

Time  (Oct  23  -  Oct  25, 1994) 

.  Pt  2  (adjacent  to  process  probe)  _ Pt  4  (coldest)  SSI /  iAa.  - Pt  10  (late  peak) 

,  Pt  18  (intermediate  peak)  - Pt  21  (hottest)  P®*^) 


17&nm  Comp  B  (480  Rounds) 


HGD  Test  33 

ninm  Ccinp  B  (480  Rounds) 


HQD  Test  33 

175iiim  Ccmp  B  (480  Rounds) 


08'30;00  12:30:00  16:30:00  20:30:00  00:30:00  04:30:00  08:30:00 

Time  (Oct  29  -  Oct  30, 1994) 

.  Pi  2  (adjacent  to  process  probe)  _ Pi  3  (coldest)  - Pt  4  (late  peak)  5io/ 

.  Pt  31  (inteimediate  peak)  _ Pt  21  (hottest)  - Pt  28  (early  peak) 


HGD  Test  34 

173mm  Comp  B  (480  Rounds) 


10:15:00  10:45:00  11:15:00  11:45:00  12:15:00  12:45:00  13:15:00  13:45:00  14:15:00  14:45:00  15:15: 

Time  (Oct  2d,  1994) 

Pt  2  (edjecent  to  process  probe)  _ Pt  3  (coldest)  _ Pt  4  (hte  peak) 

Pt  31  (intennediate  peak)  _ Pt  21  (hottest)  _ Pt  2S  (early  peak) 


HGD  Test  34 

175mm  Comp  B  (480  Rounds) 


Final  Report,  Air  Pollution  Emission  Assessment  No.  42-21-MX61-95, 
17-29  October  1994 


APPENDIX  K 

PROCESS  CONTINUOUS  EMISSION  MONITORS  DATA  GRAPHS 


K^l 


15  mm  Ccmp  B  (480  Rounds) 


HGD  Test  31 

175  mm  Ccmp  B  (4S0  Rounds) 


Tlm«  (Oct 


HGpT«»t32 

176  mm  Comp  B  (460  Rounds) 


HGD  Test  32 

15  mm  Comp  B  (4S0  Rounds) 


HGD  Test  33 

15  mm  Comp  B  (480  Rounds) 


HGDT«st34 

175  mm  Comp  B  (480  Rounds) 


HGD  Test  34 

15  mm  Comp  B  (480  Rounds) 
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APPENDIX  L 
PM,o  DATA  SUMMARY 


L-1 


FABLE  L-1  SUMMARY  OF  HGD  SYSTEM  AVERAGE  EMISSIONS  DURING  EACH  PM,o  TEST 


DATE 

RUN  3 
10/23/94 

RUN  5 
10/26/94 

RUN  7 

10/29/94 

FEED  DATA 

Average  Batch  Feed 

480 

175mm  COMP  B  Proj  (No.) 

480 

480 

(Ib/ea) 

115 

115 

115 

(tons) * 

27.6 

27.6 

27.6 

STACK  GAS  DATA 

CO2  Concentration  (%,  dry) 

7.8 

7.6 

8.0 

O2  Concentration  (%,  dry) 

10.6 

11.4 

10.8 

CO  Concentration  (%,  dry) 

0.0 

0.0 

0.0 

N2  Concentration  (%«  dry) 

81.6 

81.0 

81.2 

Stack  Gas  Moisture  Content  (%) 
stack  Gas  Molecular  Weight 

6.12 

7.76 

7.53 

(lb/ lb-mole,  wet) 

28.96 

28.77 

28.83 

SAMPLING  EQUIPMENT  DATA 

Dry  Gas  Volume  (dscf) 

Total  Seunpling  Time  (min) 
Isokinetic  Sampling  Rate  (%) 
Volumetric  Flow  Rate 

62.722 

64.295 

70.139 

120 

120 

120 

103.75 

100.68 

103.09 

(dscf /hr) 

EMISSION  DATA 

224552 

237201 

246473 

Particulate  Collected, 

Front  Half  (mg) 

Front  Half  Blank 

31.63 

12.83 

24.40 

Correction  (mg) 

Organic  CPM  collected. 

0.45 

0.45 

0.45 

Back  Half  (mg) 

Back  Half  MeCl2  Blank 

13.50 

5.40 

23.76 

Correction  (mg) 

Total  Particulate 

0.80 

0.80 

0.80 

Collected  (mg) 

43.88 

16.98 

46.91 

PM,o  Emission  Ratef  (Ib/hr) 

0.346 

0.138 

0.363 

(tons/yr) 

1.517 

0.605 

1.592 

*  Batch  feed  rate  exceeds  previous  limit  of  25  tons. 

t  Water  fraction  inadvertanly  discarded  during  inorganic  CPM  analysis. 


L-2 


Kun  3; 


W. 


PM, 


43.88 


X 


453.593 
=  0.346  Ib/hr 


224,552 

62.722 


Run  5; 


W. 


PM, 


16.98 


‘0  453.593 

=  0.138  Ib/hr 


237,201 

64.295 


Run  7; 


W 


PM 


46.91 


X 


246,473 


453.593  70.139 

=  0.363  Ib/hr 
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APPENDIX  M 

CONTINUOUS  EMISSION  MONITOR  CALIBRATION  DATA  SUMMARY 


M-1 


HWAAP  Monitor  CaSbration  Data: 


THC  Span  • 

60.00  ppmv 

NOx  Span* 

250.00  ppmv 

CO  Span  ■ 

100.00  ppmv 

S02  Span  • 

175.00  ppmv 

Run# 

THC 

1 

CaDbralion 

PrecaGbration 

3.00% 

Cdibration  1 

PostCalxation 

3.00% 

VALID 

Gaa  Cone. 

Response 

%EiTor 

Gas  Cone. 

Response 

%  Error 

53.80 

52J8 

1.37% 

53.80 

NA 

0.00% 

24.88 

23.80 

1.80% 

24.88 

24.12 

127% 

8.05 

8.06 

0.02% 

8.05 

NA 

0.00% 

0.00 

-0.05 

0.08% 

0.00 

•0.18 

0.30% 

NOx 

Calibration 

PreeaGbration 

2.00% 

C^>ration 

Post  CaGbration 

3.00% 

VALID' 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

225.80 

22520 

024% 

225.80 

NA 

0.00% 

137.30 

138.50 

0.48% 

13720 

138.50 

0.48% 

0.00 

0.00 

0.00% 

0.00 

0.00 

0.00% 

CO 

Calibration 

PreeaGbration 

2.00% 

CaBsation 

Post  CaGbration 

3.00% 

NotVai 

Gas  Cone. 

Response 

%  Error 

GMCone. 

Response 

%  Error 

85.05 

84.76 

029% 

85.05 

84.43 

0.62% 

46.03 

43.44 

229% 

46.03 

NA 

0.00% 

25.00 

2328 

1.02% 

25.00 

NA 

0.00% 

0.00 

•0.05 

0.05% 

0.00 

•0.59 

0.59% 

S02 

CaGbration 

PreeaGbration 

2.00% 

Caliration 

Post  CaGbration 

3.00% 

VAUD 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

149.10 

149.40 

0.17% 

149.10 

NA 

0.00% 

84.48 

83.90 

0.33% 

84.48 

84.00 

027% 

0.00 

0.10 

0.06% 

0.00 

0.50 

029% 

HWAAP  Monitor  CaQ>ration  Data: 

THC  Span  » 

60.00  ppmv 

NOx  Span  « 

250.00  ppmtr 

CO  Span  • 

100.00  ppmv 

S02  Span  ■ 

175.00  ppmv 

Run*  '2 

THC 

Cafibration 

Preeafibration 

3.00% 

Gas  Cone. 

Response 

%  Error 

53.80 

53.64 

027% 

24.88 

25.37 

0.82% 

8.05 

7.73 

0.53% 

0.00 

0.01 

0.02% 

NOx 

Calibration 

PreeaObration 

2.00% 

Gas  Cone. 

Response 

%  Error 

225.80 

22520 

024% 

137.30 

138.50 

0.48% 

0.00 

-0.10 

0.04% 

CO 

Calibration 

Preeafibration 

2.00% 

Gas  Cone. 

Response 

%  Error 

85.05 

85.70 

0.65% 

46.03 

43.66 

2.37% 

25.00 

24.42 

0.58% 

0.00 

0.10 

0.10% 

S02 

Calibration 

Preeafibration 

2.00% 

Gas  Cone. 

Response 

%  Error 

149.10 

149.40 

0.17% 

84.48 

84.00 

027% 

0.00 

0.10 

0.06% 

Cafibration 
Gas  Cone. 

Post  Cafibration 
Response 

3.00% 

%  Error 

VALID 

53.80 

5521 

2.52% 

2428 

NA 

0.00% 

8.05 

NA 

0.00% 

0.00 

-024 

0.57% 

Cafibration 

Post  Cafibration 

3.00% 

VAUD- 

Gas  Cone. 

Response 

%  Error 

22520 

NA 

0.00% 

13720 

137.70 

0.16% 

0.00 

0.00 

0.00% 

Cafibration 
Gas  Cone. 

Post  Calibration 
Response 

3.00% 

%  Error 

NotVafid 

85.05 

83.84 

121% 

46.03 

NA 

0.00% 

25.00 

NA 

0.00% 

0.00 

2.15 

2.15% 

Cafibration 

Post  Calibration 

3.00% 

VAUD 

Gas  Cone. 

Response 

%  Error 

149.10 

NA 

0.00% 

84.48 

8720 

1.55% 

0.00 

1.30 

0.74% 

HWAAP  Monitor  CaGbration  Data: 


Run# 

THC 


NOx 


CO 


S02 


THC  Span  ■ 
NOx  Span  « 
CO  Span  ■ 
S02  Span  « 


60.00  pptnv 
250.00  pptnv 
100.00  pptnv 
175.00  pptnv 


Calibration  PrecaGbration  3.00% 
Gas  Cone.  Response  %  Error 


CaOtration  Post  CaGbration  3.00% 
Gas  Cone.  Response  %  Error 


53  80 

53.52 

0.47% 

53.80 

NA 

0.00% 

24  88 

24.87 

0.02% 

24.88 

NA 

0.00% 

8  05 

7.63 

0.70% 

8.05 

NA 

0.00% 

o!oo 

•0.04 

027% 

0.00 

NA 

0.00% 

Calibration 

Preealibration 

2.00% 

CaGbration  1 

Post  Calibration 

3.00% 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

225.80 

225.10 

028% 

225.80 

NA 

0.00% 

137.30 

139.50 

0.88% 

137.30 

139.60 

0.92% 

0.00 

•020 

0.08% 

0.00 

2.00 

0.80% 

CaOtration 

PreeaGbration 

2.00% 

CaGbration 

Post  CaGbration 

3.00% 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

85.05 

85.44 

0.39% 

85.05 

NA 

0.00% 

46.03 

41.34 

4.69% 

46.03 

NA 

0.00% 

25.00 

22.60 

2.40% 

25.00 

NA 

0.00% 

0.00 

0.09 

0.09% 

0.00 

NA 

0.00% 

CaGbration 

PreeaGbration 

2.00% 

CaGbration 

Post  CaGbration 

3.00% 

Gas  Cone. 

Resporae 

%  Error 

Gas  Cone. 

Response 

%  Error 

149.10 

148.60 

029% 

149.10 

NA 

0.00% 

84.48 

8520 

0.41% 

84.48 

80.80 

2.10% 

0.00 

•0.01 

0.01% 

0.00 

0.00 

0.00% 

NotVaGd 
THC  down 
® 1130  hr - 


VAUD 


NotVaGd 


VAUD 


M-4 


HWAAP  Monitor  Cafibration  Data: 


THC  Span  * 

60.00 

ppmv 

NOx  Span  « 

250.00 

ppmv 

CO  Span  * 

100.00 

ppmv 

S02  Span  ■ 

175.00 

ppmv 

Run#' 

4 

Post  Calibration 

3.00% 

THC 

CaOwation 

Preealibration 

3.00% 

Calibration 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

53.80 

53.88 

0.13% 

53.80 

NA 

0.00% 

24.88 

25.13 

0.42% 

24.88 

24.68 

0.33% 

8.05 

8.17 

020% 

8.05 

NA 

0.00% 

0.00 

0.00 

0.00% 

0.00 

-0.70 

1.17% 

NOx 

Calibration 

Preealibration 

2.00% 

Calibration 

Post  Calibration 

3.00% 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

225.80 

224.10 

0.68% 

225.80 

NA 

0.00% 

137.30 

142.60 

2.12% 

137.30 

148.70 

4.56% 

0.00 

0.00 

0.00% 

0.00 

-0.10 

0.04% 

CO 

Calibration 

Preealibration 

2.00% 

Calibration 

Post  Calibration 

3.00% 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

85.05 

85.48 

0.43% 

85.05 

NA 

0.00% 

46.03 

44.80 

123% 

46.03 

43.36 

2.67% 

25.00 

25.76 

0.76% 

25.00 

NA 

0.00% 

0.00 

0.16 

0.16% 

0.00 

0.88 

0.88% 

S02 

Calibration 

Preealibration 

2.00% 

Calibration 

Post  Canbration 

3.00% 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

149.10 

14920 

0.06% 

149.10 

NA 

0.00% 

84.48 

82.60 

1.07% 

84.48 

80.40 

2.33% 

0.00 

0.10 

0.06% 

0.00 

2.80 

1.60% 

Not  Valid 
Values  drift - 
below  xero. 


Not  Valid 


VALID 


VAUD 


HWAAP  Monitor  CaGbration  Data: 


THC  Span  * 

60.00  ppmv 

NOx  Span  • 

250.00  ppmv 

CO  Span  « 

100.00  ppmv 

S02  Span  ■ 

175.00  ppmv 

Run# 

5 

THC 

Calibration 

PreeaGbration 

3.00% 

CaE)ration 

Post  Calibration 

.3.00% 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

53J0 

53.74 

0.10% 

53J0 

NA 

0.00% 

24.88 

24.57 

0.52% 

24.88 

2420 

1.13% 

8.05 

8.00 

0.08% 

8.05 

NA 

0.00% 

0.00 

0.00 

0.00% 

0.00 

0.00 

0.00% 

NOx 

CaQ>ration 

PreeaGbration 

2.00% 

Calibration 

Post  CaEMation 

3.00% 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

225.80 

22520 

024% 

225.80 

NA 

0.00% 

137.30 

138.50 

0.48% 

137.30 

139.50 

0.88% 

0.00 

0.04 

0.02% 

0.00 

0.30 

0.12% 

CO 

Calibration 

PreeaGbration 

2.00% 

Calibration 

Post  CaGbration 

3.00% 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

85.05 

85.92 

0.87% 

85.05 

NA 

0.00% 

46.03 

43.82 

221% 

46.03 

38.80 

723% 

25.00 

23.66 

1.34% 

25.00 

NA 

0.00% 

0.00 

0.05 

0.05% 

0.00 

•220 

220% 

S02 

Calibration 

PreeaGbration 

2.00% 

CaGbration 

Post  CaGbration 

3.00% 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%Enar 

149.10 

149.40 

0.17% 

149.10 

NA 

0.00% 

84.48 

81.60 

1.65% 

84.48 

33.10 

29.36% 

0.00 

0.01 

0.01% 

0.00 

1.60 

0.91% 

VALID 


VAUD 


Not  Valid 


Not  Valid 


M-6 


HWAAP  Monitor  Calibration  Data: 


THC  Span  ■ 

60.00  ppmv 

NOx  Span  • 

250.00  ppmv 

CO  Span  ■ 

100.00  ppmv 

S02  Span  ■ 

175.00  ppmv 

Run# 

THC 

,6 

CaSbration 

Preeaiibnttion 

3.00% 

Calibration  1 

Post  CaGbration 

3.00% 

VAUD 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

53J0 

53.81 

0.02% 

5320 

NA 

0.00% 

24.88 

25.61 

122% 

2428 

25.17 

0.48% 

8.05 

8.73 

1.13% 

8.05 

NA 

0.00% 

0.00 

0.01 

0.02% 

0.00 

0.01 

0.02% 

NOx 

Calibration 

Preealibration 

2.00% 

CaGbration 

Post  CaGbration 

3.00% 

VAUD 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

225.80 

225.00 

0.32% 

22520 

227.10 

0.52% 

137  JO 

NA 

NA 

13720 

NA 

0.00% 

0.00 

-020 

0.08% 

0.00 

-0.10 

0.04% 

CO 

CaQiration 

PreeaGbration 

2.00% 

CaGbration 

Post  Calibration 

3.00% 

VALID 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%Ent)r 

85.05 

85J0 

0J5% 

85.05 

NA 

0.00% 

46.03 

4422 

1.81% 

46.03 

46.00 

0.03% 

25  JO 

25.46 

0.46% 

25.00 

NA 

0.00% 

0.00 

022 

022% 

0.00 

1.18 

1.18% 

S02 

Calibration 

Preealibration 

2.00% 

Calibration 

Post  CaGbration 

3.00% 

VALID 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

149.10 

150.00 

0.51% 

149.10 

NA 

0.00% 

84.48 

82.40 

1.19% 

84.48 

82.80 

0.96% 

0.00 

0.10 

0.06% 

0.00 

1.50 

0.86% 

M-7 


HWAAP  Monitor  Calibration  Data: 


THC  Span  ■ 

60.00  ppmv 

NOx  Span  ■ 

250.00  ppmv  - 

CO  Span  > 

100.00  ppmv 

S02  Span  ■ 

175.00  ppmv 

Run* 

THC 

7 

Calibration 

Precalibration 

3.00«A 

CaQ>ration 

Post  CaGbration 

3.00% 

vfino 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

53  JO 

53.44 

0.60% 

53.80 

NA 

0.00% 

24J8 

24.58 

0.50% 

24.88 

24.50 

0.63% 

8.05 

8.45 

0J7% 

8.05 

NA 

0.00% 

0.00 

0.02 

0.03% 

0.00 

•0.02 

0.03% 

NOx 

Calibration 

Precalibration 

2.00% 

Calibration 

Post  CaGbration 

3.00% 

Not  Valid 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Response 

%  Error 

225.80 

225.30 

020% 

225.80 

224.10 

0.68% 

137  JO 

NA 

54.92% 

137.30 

NA 

0.00% 

0.00 

•0.01 

0.00% 

0.00 

-1.10 

0.44% 

CO 

Calibration 

Precaiibration 

2.00% 

Calibration 

Post  CalG)ration 

3.00% 

VAUD 

Gas  Cone. 

Response 

%Enor 

Gas  Cone. 

Response 

%  Error 

85.05 

85  J6 

021% 

85.05 

NA 

0.00% 

46.03 

44.10 

1.93% 

46.03 

43.44 

2J9% 

25.00 

23.68 

1.32% 

25.00 

NA 

0.00% 

0.00 

029 

029% 

0.00 

0.13 

0.13% 

S02 

Calibration 

Precaiibration 

2.00% 

CaGbration 

Post  CaGbration 

3.00% 

NotVaGd 

Gas  Cone. 

Response 

%  Error 

Gas  Cone. 

Respome 

%  Error 

Moisture  in 
gasine. 

149.10 

149.40 

0.17% 

149.10 

NA 

0.00% 

84.48 

85.40 

0.53% 

84.48 

NA 

0.00% 

0.00 

0.10 

0.06% 

0.00 

NA 

0.00% 

S02  System  Bias  Check  20  October  1 994 


pre 

pre 

post 

post 

Actual  Gas 


pre 

pre 

post 

post 


Source 

Value  (ppmv) 

Value  (ppmv) 

line 

83.900 

0.100 

direct 

84.800 

0.000 

Une 

84.000 

0.500 

direct  84.900 

84.900 

3ias  Check  20  October  1994 

0.300 

0.000  ppmv 

Source 

Value  (ppmv) 

Value  (ppmv) 

line 

138.5 

0.00 

direct 

138.9 

0.00 

line 

138.5 

•0.10 

direct 

139.0 

0.00 

Actual  Gas 


137.30 


0.00  ppmv 
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APPENDIX  N 

THC  CONTINUOUS  EMISSION  MONITOR  DATA  SUMMARY 


N-1 


TABLE  N-1.  SUMMARY  OF  HGD  SYSTEM  THC  EMISSION  DURING  EACH  METALS  TEST 


DATE 

RUN  2 
10/21/94 

RUN  4 
10/24/94 

RUN  6 

10/27/94 

FEED  DATA 

Average  Batch  Feed 

175mm  COMP  B  Proj  (No.) 

480 

480 

480 

(Ib/ea) 

115 

115 

115 

(tons) * 

27.6 

27.6 

27.6 

STACK  GAS  DATA 

CO}  Concentration  (%,  dry) 

8.0 

7.2 

7.8 

0}  Concentration  (%,  dry) 

10.8 

12.0 

11.2 

CO  Concentration  (%,  dry) 

0.0 

0.0 

0.0 

N,  Concentration  (%,  dry) 

81.2 

80.8 

81.0 

Stack  Gas  Moisture  Content  (%)  7.31 

5.13 

7.45 

Stack  Gas  Molecular  Weight 
(lb/ lb-mole,  wet) 

28.86 

29.04 

28.82 

Volumetric  Flow 

Rate  (dscf/hr)  233766 

202153 

215519 

SAMPLING  EQUIPMENT  DATA 

Dry  Gas  Volume  (dscf) 

32.90 

33.81 

37.66 

Total  Sampling  Time  (min) 

60 

72 

72 

Isokinetic  Sampling  Rate  (%) 

104.53 

103.51 

105.49 

EMISSION  DATA 

Avg  CEM  Cone.  Reading 
as  Propane  (ppmv) 

0.065 

t 

0.265 

Avg  Corrected  Cnic 

Cone  as  Carbon  (ppmv) 

0.195 

t 

0.794 

Density  CjH,  (lb/ ft’) 

0.116 

0.116 

0.116 

Avg  THC  Emission 

Rate  (Ib/hr) 

0.002 

t 

0.009 

(tons/yr) 

0.008 

t 

0.040 

*  Batch  feed  rate  exceeds  previous  limit  of  25  tons, 
t  Monitor  not  within  calibration  requirements. 


N-2 


TABLE  N-2. 


SYSTEM  THC 

EMISSIONS 

DURING  EACH 

PM,o  TEST 

RUN  1* 

RUN  3 

RUN  5 

RUN  7 

10/20/94 

10/23/94 

10/26/94 

10/29/94 

480 

480 

480 

480 

)  115 

115 

115 

115 

t  27.6 

27.6 

27.6 

27 . 6 

7.8 

7.8 

7.6 

8.0 

11.0 

10.6 

11.4 

10.8 

0.0 

0.0 

0.0 

0.0 

81.2 

81.6 

81.0 

81.2 

(%)  * 

6.12 

7.76 

7.53 

* 

28.96 

28.77 

28.83 

DATE 


FEED  DATA 

Average  Ba'tch  Feed 
ITSimn  COMP  B  Proj 


(No.) 


STACK  GAS  DATA 
COj  Concentration  (%/  dry) 

O2  Concentration  (%,  dry) 

CO  Concentration  (%,  dry) 

N2  Concentration  (%,  dry) 
stack  Gas  Moisture  Content 
Stack  Gas  Molecular  Weight 
(lb/ lb-mole,  wet) 

Volumetric  Flow  Rate 

(dscf/hr)  226611$ 


224552 


237201 


246473 


SAMPLING  EQUIPMENT  DATA 
Dry  Gas  Volume  (dscf) 

Total  Sampling  Time  (min) 
Isokinetic  Sampling  Rate  (%) 

EMISSION  DATA 
Avg  CEM  Cone.  Reading 
as  Propane  (ppmv) 

Avg  Corrected  Cnic 

Cone  as  Carbon  (ppmv) 
Density  CjHg  (Ib/ft^) 

Avg  THC  Emission 
Rate  (Ib/hr) 

(tons/yr) 


* 

* 

* 


62.722 

120 

103.75 


64.295 

120 

100.68 


70.139 

120 

103.09 


0.014 

♦  - 

0.396 

0.142 

0.043 

0.116 

♦ 

0.116 

1.187 

0.116 

0.426 

0.116 

0.001 

0.002 

♦ 

♦ 

0.011 

0.048 

0.004 

0.018 

:  leak 

check. 

10 


*  PM. 

t  Batch  feed  rate  exceeds  previous  limit  of  25  tons. 

$  Run  1  stack  gas  flow  rate  is  an  average  of  run  2  through  7. 

♦  Monitor  not  within  calibration  requirements. 
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APPENDIX  0 

NO,  CONTINUOUS  EMISSION  MONITOR  DATA  SUMMARY 


0-1 


TABLE  0-1.  SUMMARY  OF  HGD  SYSTEM  NO,  EMISSION  DURING  EACH  METALS  TEST  . 


DATE 

RUN  2 
10/21/94 

RUN  4 
10/24/94 

RUN  6 

10/27/94 

FEED  DATA 

Average  Batch  Feed 

175mm  COMP  B  Proj  (No.) 

480 

480 

480 

(Ib/ea) 

115 

115 

115 

(tons)* 

27.6 

27.6 

27.6 

STACK  GAS  DATA 

CO2  Concentration  (%,  dry) 

8.0 

7.2 

7.8 

O2  Concentration  (%,  dry) 

10.8 

12.0 

11.2 

CO  Concentration  (%,  dry) 

0.0 

0.0 

0.0 

N,  Concentration  (%,  dry) 

81.2 

80.8 

81.0 

Stack  Gas  Moisture  Content  (%)  7.31 

5.13 

7.45 

Stack  Gas  Molecular  Weight 
(lb/ lb-mole,  wet) 

28.86 

29.04 

28.82 

Volumetric  Flow 

Rate  (dscf/hr)  233766 

202153 

215519 

SAMPLING  EQUIPMENT  DATA 

Dry  Gas  Volume  (dscf) 

32.90 

33.81 

37.66 

Total  Sampling  Time  (min) 

60 

72 

72 

Isokinetic  Sampling  Rate  (%) 

104.53 

103.51 

105.49 

CEM  CALIBRATION  DATA 

Co  (ppmv) 

-0.05 

t 

t 

C,  (ppmv) 

138.10 

t 

t 

C,u  (PP»v) 

137.30 

t 

t 

EMISSION  DATA 

Avg  CEM  Cone. 

Reading  (ppmv) 

70.0 

t 

t 

Avg  Corrected 

Cone  (ppmv) 

69.6 

t 

t 

Density  NOj  (Ib/ft’) 

0.120 

0.120 

0.120 

Avg  NO,  Emission 

Rate  (Ib/hr) 

1.96 

t 

t 

(tons/yr) 

8.58 

t 

t 

*  Batch  feed  rate  exceeds  previous  limit  of  25  tons, 
t  Monitor  not  within  calibration  requirements. 


0-2 


TABLE  0-2. 


SUMMARY  OF  HGD  SYSTEM  NO,  EMISSIONS  DURING  EACH  PM,o  TEST 


DATE 


RUN  1*  RUN  3  RUN  5  RUN  7 

10/20/94  10/23/94  10/26/94  10/29/94 


FEED  DATA 


Average  Batch  Feed 

175inm  COMP  B  Proj  (Np.) 

480 

480 

480 

480 

(Ib/ea) 

115 

115 

115 

115 

(tons) t 

27.6 

27.6 

27.6 

27.6 

STACK  GAS  DATA 

CO2  Concentration  (%,  dry) 

7.8 

7.8 

7.6 

8.0 

O2  Concentration  (%,  dry) 

11.0 

10.6 

11.4 

10.8 

CO  Concentration  (%,  dry) 

0.0 

0.0 

0.0 

0.0 

N2  Concentration  (%,  dry) 

81.2 

81.6 

81.0 

81*2 

Stack  Gas  Moistxire  Content  (%) 

6.12 

7.76 

7.53 

Stack  Gas  Molecular  Weight 
(lb/ lb-mole,  wet) 

* 

28.96 

28.77 

28.83 

Volumetric  Flow  Rate 

(dscf/hr)  226611$  224552  237201  246473 

SAMPLING  EQUIPMENT  DATA 

Dry  Gas  Volume  (dscf) 

* 

62.722 

64.295 

70.139 

Total  Sampling  Time  (min) 

it 

120 

120 

120 

Isokinetic  Sampling  Rate  (%) 

* 

103.75 

100.68 

103.09 

"jEM  CALIBRATION  DATA 

Co  (ppmv) 

0.00 

0.90 

0.17 

♦ 

C„  (ppmv) 

138.50 

139.55 

139.00 

♦ 

(ppmv) 

137.30 

137.30 

137.30 

♦ 

EMISSION  DATA 

Avg  CEM  Cone. 

Reading  (ppmv) 

134.4 

160.6 

159.0 

♦ 

Avg  Corrected  C,„ 

Cone  (ppmv) 

133.3 

158.2 

175.9 

♦ 

Density  NO2  (lb/ ft’) 

Avg  NO,  Emission 

Rate  (Ib/hr) 

0.120 

0.120 

0.120 

0.120 

3.63 

4.27 

5.03 

♦ 

(tons/yr) 

15.91 

18.72 

22.04 

♦ 

*  PM,o  train  failed  intermediate  leak  check. 

t  Batch  feed  rate  exceeds  previous  limit  of  25  tons. 
t  Run  1  stack  gas  flow  rate  is  an  average  of  run  2  through  7. 

♦  Monitor  not  within  calibration  requirements. 


0-3 


SAMPLE  CALCULATION  RUN  1. 


(134.4  -  0.00)  * 


137.30 

(138.5  -  0.0) 


*  133.3  ppmv 


133.3  *  0.120  *  226611 
10^6 


«  3.63  Ib/hr 
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APPENDIX  P 

CO  CONTINUOUS  EMISSION  MONITOR  DATA  SUMMARY 


P-1 


[•ABLE  P-1.  SUMMARY  OP  HGD  SYSTEM  CO  EMISSION  DURING  EACH  METALS  TEST 


DATE 

RUN  2 
10/21/94 

RUN  4 
10/24/94 

RUN  6 

10/27/91 

TEED  DATA 

average  Batch  Feed 

175mm  COMP  B  Proj  (No.) 

480 

480 

480 

(Ib/ea) 

115 

115 

115 

(tons)* 

27.6 

27  .  & 

27.6 

STACK  GAS  DATA 

20}  Concentration  (%,  dry) 

8.0 

7.2 

7.8 

^2  Concentration  (%,  dry) 

10.8 

12.0 

11.2 

CO  Concentration  (%,  dry) 

0.0 

0.0 

0.0 

H,  Concentration  (%,  dry) 

81.2 

80.8 

81.0 

Stack  Gas  Moisture  Content  (%)  7.31 

5.13 

7.45 

Stack  Gas  Molecular  Weight 
(lb/ lb-mole,  wet) 

28.86 

29.04 

28.82 

Volumetric  Flow 

Rate  (dscf/hr)  233766 

202153 

215519 

SAMPLING  EQUIPMENT  DATA 

Dry  Gas  Volume  (dscf) 

32.90 

33.81 

37.66 

Total  Sampling  Time  (min) 

60 

72 

72 

Isokinetic  Sampling  Rate  (%) 

104.53 

103.51 

105.49 

EMISSION  DATA 

Avg  CEM  Cone. 

Reading  (ppmv) 

t 

9.1 

9.9 

Avg  Corrected  Cco 

Cone  (ppmv) 

t 

8.4 

9.2 

Density  CO  (lb/ ft*) 

0.073 

0.073 

0.073 

Avg  CO  Emission 

Rate  (Ib/hr) 

t 

0.12 

0.14 

(tons/yr) 

t 

0.54 

0.63 

*  Batch  feed  rate  exceeds  previous  limit  of  25  tons, 
t  Monitor  not  within  calibration  requirements. 


P-2 


TABLE  P-2.  SUMMARY  OF  HGD  SYSTEM  CO  EMISSIONS  DURING  EACH  PM,o  TEST 


^^ATE 

RUN  1* 
10/20/94 

RUN  3 
10/23/94 

RUN  5 
10/26/94 

RUN  7 

10/29/94 

FEED  DATA 

Average  Batch  Feed 

175mm  COMP  B  Proj  (No.) 

480 

480 

480 

480 

(Ib/ea) 

115 

115 

115 

115 

(tons) t 

27.6 

27.6 

27.6 

27.6 

STACK  GAS  DATA 

CO2  Concentration  (%,  dry) 

7.8 

7.8 

7.6 

8.0 

O2  Concentration  (%,  dry) 

11.0 

10.6 

11.4 

10.8 

CO  Concentration  (%,  dry) 

0.0 

0.0 

0.0 

0.0 

Nj  Concentration  (%,  dry) 

81.2 

81.6 

81.0 

81.2 

stack  Gas  Moisture  Content  (%)  * 

6.12 

7.76 

7.53 

Stack  Gas  Molecular  Weight 
(lb/ lb-mole,  wet) 

* 

28.96 

28.77 

28.83 

Volumetric  Flow  Rate 

(dsef/hr)  226611$  224552  237201  246473 

SAMPLING  EQUIPMENT  DATA 

Dry  Gas  Volume  (dsef) 

* 

62.722 

64.295 

70.139 

Total  Sampling  Time  (min) 
Isokinetic  Sampling  Rate  (%) 

* 

120 

120 

120 

* 

103.75 

100.68 

103.09 

Mission  data 

Avg  CEM  Cone. 


Reading  (ppmv) 

♦ 

♦  - 

♦  - 

10.5 

Avg  Corrected  Crn 

Cone  (ppmv) 

♦  - 

♦ 

♦ 

9.6 

Density  CO  (Ib/ft®) 

0.073 

0.073 

0.073 

0.073 

Avg  CO  Emission 

Rate  (Ib/hr) 

♦ 

♦ 

♦ 

0.17 

(tons/yr) 

♦ 

♦ 

♦ 

0.76 

t 

t 

♦ 


PMjo  train  failed  intermediate  leak  check. 

Batch  feed  rate  exceeds  previous  limit  of  25  tons. 

Run  1  stack  gas  flow  rate  is  an  average  of  run  2  through  7. 
Monitor  not  within  calibration  requirements. 


P-3 


SAMPLE  CALCULATION  RUN  4. 


Cco  *  9*1  *  (1  “  0.072) 
.  =  8.4  ppmv 


8.4  *  0.073  *  202153 
10^6 


*0.12  Ib/hr 
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APPENDIX  Q 

SO2  CONTINUOUS  EMISSION  MONITOR  DATA  SUMMARY 


Q-1 


ABLE  Q-1.  SUMMARY  OF  HGD  SYSTEM  SO,  EMISSION  DURING  EACH  METALS  TEST 


ATE 

RUN  2 
10/21/94 

RUN  4 
10/24/94 

RUN  6 

10/27/94 

EEO  DATA 

.verage  Batch  Feed 

175mm  COMP  B'Proj  (No.) 

480 

480 

480 

(Ib/ea) 

115 

115 

115 

(tons) * 

27.6 

27.6 

27.6 

ITACK  GAS  DATA 

:02  Concentration  (%,  dry) 

8.0 

7.2 

7.8 

>2  Concentration  (%,  dry) 

10.8 

12.0 

11.2 

:o  Concentration  (%,  dry) 

0.0 

0.0 

0.0 

l.  Concentration  (%,  dry) 

81.2 

80.8 

81.0 

>tack  Gas  Moisture  Content  (%)  7.31 

5.13 

7.45 

stack  Gas  Molecular  Weight 
(Ib/lb-mole,  wet) 
Volumetric  Flow 

Rate  (dscf/hr)  2! 

28.86 

29.04 

28.82 

33766 

202153 

215519 

SAMPLING  EQUIPMENT  DATA 

)ry  Gas  Volume  (dscf) 

32.90 

33.81 

37.66 

Total  Seunpling  Time  (min) 

60 

72 

72 

Csokinetic  Sampling  Rate  (%) 

104.53 

103.51 

105.49 

:em  calibration  data 

3o  (ppmv) 

0.70 

1.45 

0.80 

(ppmv) 

85.60 

81.50 

82.60 

=■.  (PPnv) 

84.48 

84.48 

84.48 

EMISSION  DATA 

Avg  CEM  Cone. 

Reading  (ppmv) 

65.3 

68.4 

48.4 

Avg  Corrected 

Cone  (ppmv) 

64.2 

70.7 

49.1 

Density  SO2  (Ib/ft^) 

0.168 

0.168 

0.168 

Avg  SO2  Emission 

Rate  (Ib/hr) 

2.52 

2.40 

1.78 

(tons/yr) 

11.05 

10.52 

7.79 

*  Batch  feed  rate  exceeds  previous  limit  of  25  tons. 


Q-2 


TABLE  Q-2.  SUMMARY  OF  HGD  SYSTEM  SOj  EMISSIONS  DURING  EACH  PM,o  TEST 


► 

DATE 

RUN  1* 
10/20/94 

RUN  3 
10/23/94 

RUN  5 
10/26/94 

RUN  7 
10/29/94 

FEED  DATA 

Average  Batch  Feed 

175mm  COMP  B  Proj  (No.) 

480 

480 

480 

480 

(Ib/ea) 

115 

115 

115 

115 

(tons) t 

27.6 

27.6 

27.6 

27.6 

STACK  GAS  DATA 

COj  Concentration  (%,  dry) 

7.8 

7.8 

7.6 

8.0 

Oj  Concentration  (%,  dry) 

11.0 

10.6 

11.4 

10.8 

CO  Concentration  (%,  dry) 

0.0 

0.0 

0.0 

0.0 

N,  Concentration  (%,  dry) 

81.2 

81.6 

81.0 

81.2 

Stack  Gas  Moisture  Content  (%)  * 

6.12 

7.76 

7.53 

Stack  Gas  Molecular  Weight 
(lb/ lb-mole,  wet) 

* 

28.96 

28.77 

28.83 

Volvimetric  Flow  Rate 

(dscf/hr)  226611$  224552  237201  246473 

SAMPLING  EQUIPMENT  DATA 

Dry  Gas  Volume  (dscf) 

* 

62.722 

64.295 

70.139 

Total  Sampling  Time  (min) 

* 

120 

120 

120 

Isokinetic  Sampling  Rate  (%) 

k 

* 

103.75 

100.68 

103.09 

^JEM  CALIBRATION  DATA 

Co  (ppmv) 

0.30 

0.00 

♦ 

♦ 

Co,  (ppmv) 

83.95 

83.00 

♦ 

♦ 

C„„  (ppmv) 

84.48 

84.48 

♦ 

♦ 

EMISSION  DATA 

Avg  CEM  Cone. 

Reading  (ppmv) 

70.6 

65.3 

♦ 

♦ 

Avg  Corrected  C,„ 

Cone  (ppmv) 

71.0 

64.2 

♦ 

♦ 

Density  SOj  (Ib/ft’) 

Avg  SOj  Emission 

Rate  (Ib/hr) 

0.168 

0.168 

0.168 

0.168 

2.70 

2.72 

♦ 

♦ 

(tons/yr) 

11.84 

11.92 

♦ 

♦ 

*  PM,o  train  failed  intermediate  leak  check. 

t  Batch  feed  rate  exceeds  previous  limit  of  25  tons, 
i  Run  1  stack  gas  flow  rate  is  an  average  of  run  2  through  7. 

♦  Monitor  not  within  calibration  requirements. 


SAMPLE  CALCULATION  RUN  1. 


C,„  =  (70.6  -  0.30)  * 


84.48 


(83.95  -  0 


71.0  ppmv 


W 


SO, 


71.0  *  0,168  *  226611 

"To*6 


=2.70  Ib/hr 


.30) 
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APPENDIX  R 

STACK  CONTINUOUS  EMISSION  MONITOR  GRAPHS  AND  DATA  SUMMARY 


R-1 


RUN  1  STACK  CEM  DATA  -  10/20/94 


RUN  2  STACK  CEM  DATA  - 10/21/94 


RUN  3  STACK  CEM  DATA  - 10/23/94 


R-4 


RUN  4  STACK  CEM  DATA  -  10/24/94 


RUN  5  STACK  CEM  DATA  -  10/26/94 


R-6 


PPM 


RUN  6  STACK CEM  DATA- 10/27/94 


-THC 

-CO 

-S02 


llOSECAVERAGESi 


R-7 


•10 

4a^*^au  11;Ol!JOAM  11:41^  AM  1221>40PM  01D1:40PM 

10^*^  ^0:41-40  AM^^  1121:40AM  12i)1:40PM  12:41:40PM  0121:40PM 

TIME 


llO  SEC  AVERAGES! 


Run  1 


Date 

Time 

20-Oct-94 

01:02  PM 

20-Oct-94 

01:03  PM 

20-Oct-94 

01:04  PM 

20^Ct-94 

01:05  PM 

2tK)ct-94 

01:06  PM 

20^-94 

01:07  PM 

20-Oct-94 

01:08  PM 

20-Oct-94 

01:09  PM 

20Oct-94 

01:10  PM 

20Oct-94 

01:11  PM 

20-Oct-94 

0in2PM 

20-Oct-94 

0l:13  PM 

20-Oct-94 

01:14  PM 

20Oct-94 

01:15  PM 

20-Oct-94 

01:16  PM 

20-Oct-94 

01:17  PM 

20-Oct-94 

01:18  PM 

20-Oct-94 

01:19  PM 

20-Oct-94 

0120  PM 

2(W)ct-94 

0121  PM 

20-Oct-94 

0122  PM 

20-Oct-94 

0123  PM 

20Oct-94 

0124  PM 

20-Oct-94 

0125  PM 

20-Oct-94 

0126  PM 

20-Oct-94 

0127  PM 

20-Oct-94 

0128  PM 

20-Oct-94 

0129  PM 

20-Oct-94 

01:30  PM 

20-Oct-94 

01:31  PM 

20-Oct-94 

01:32  PM 

20-Oct-94 

01:33  PM 

20-Oct-94 

01:34  PM 

20-Oct*94 

01:35  PM 

20-Oct-94 

01:36  PM 

20-Oct-94 

01:37  PM 

20-Oct-94 

01:38  PM 

20-Oct-94 

01:39  PM 

20-Oct-94 

01:40  PM 

20-Oct-94 

01:41  PM 

20-Oct-94 

01:42  PM 

20-Oct-94 

01:43  PM 

20-Oct-94 

01:44  PM 

20-Oct*94 

01:45  PM 

20-Oct-94 

01:46  PM 

20-Oct-94 

01:47  PM 

20-Oct-94 

01:48  PM 

20-Oct-94 

01:49  PM 

20-Oct-94 

01:50  PM 

20-Oct-94 

01:51  PM 

20-Oct-94 

01:52  PM 

THC 

NOX 

Value 

Value 

(ppm) 

(ppm) 

0.06 

105.44 

0.00 

120.98 

•0.03 

130.97 

-0.02 

128.48 

0.02 

129.15 

-0.02 

114.12 

0.05 

114.15 

0.47 

144.32 

0.17 

143.72 

•0.02 

137.08 

0.00 

128.63 

-0.02 

125.83 

0.10 

114.10 

0.07 

10728 

0.02 

112.00 

-0.05 

121.80 

-0.10 

114.00 

-0.10 

118.82 

-0.05 

119.07 

-0.10 

115.63 

•0.08 

117.98 

-0.10 

12223 

-0.10 

113.15 

-0.08 

108.30 

-0.10 

126.92 

•0.03 

155.70 

0.10 

144.75 

0.10 

13027 

0.08 

128.93 

0.08 

115.97 

0.00 

131.38 

-0.02 

161.67 

-0.05 

128.42 

0.00 

123.93 

0.00 

135.73 

0.00 

15420 

il.OO 

160.53 

0.03 

13625 

0.08 

12427 

0.10 

120.45 

0.10 

111.75 

0.08 

113.95 

0.03 

126.77 

0.03 

114.08 

•0.03 

13720 

0.00 

139.10 

0.00 

154.40 

0.02 

160.87 

0.00 

151.53 

0.00 

16925 

0.00 

141.75 

CO 

S02 

Value 

Vahie 

(ppm) 

(ppm 

7.40 

5722 

7.07 

6227  . 

720 

6527 

7.33 

68JB3 

6.90 

6BJB3 

6.60 

6620 

7.47 

6623 

6.97 

6927 

7.17 

6820 

6.67 

6627- 

6.87 

48j03 

6.63 

6623 

6.50 

6023 

6.63 

7023 

7.03 

70.73 

6.80 

7127' 

727 

7123 

6.97 

71.43 

6.77 

70.13 

6.83 

6620 

7.07 

6820 

6.50 

6823 

6.80 

68bS0 

7.23 

7023 

7.83 

7120 

7.43 

7223 

7.30 

74.17 

7.17 

7427 

6.97 

7220 

7.30 

71.97 

7.27 

71.17 

6.60 

7027 

6.57 

70.77 

6.40 

70.03 

6.70 

66.73 

6.73 

7023 

6.33 

6923 

6.07 

70.63 

6.50 

73.87 

6.50 

74.63 

6.70 

74.77 

720 

76.13 

6.50 

7523 

7.00 

72.17 

6.80 

70.97 

7.07 

71.00 

7.13 

7123 

6.93 

70.97 

7.33 

72.30 

727 

74.13 

6.90 

75.07 

R-9 


Run  1  (continued) 
Date 


2(K)ct-94 

20^Ct-94 

20-Oct-94 

20Oct-94 

20-Oct-94 

20Oct-94 

20Oct-94 

20Oet*94 

20Oct-94 

20Oct-94 

20Oct-94 


Time 

01:53  PM 
01:54  PM 
01:55  PM 
01:56  PM 
01:57  PM 
01:58  PM 
01:59  PM 
02:00  PM 
02:01  PM 
02:02  PM 
02:03  PM 


THC 

NOX 

Value 

Value 

(ppm) 

(ppm) 

0.00 

127.05 

0.02 

16133 

0.00 

163.80 

0.02 

146.05 

0.03 

173.77 

0.00 

170.93 

0.00 

128.63 

0.00 

128.12 

0.08 

192X3 

0.03 

180.63 

0.02 

147.14 

CO 

Value 

(ppm) 

8.00 

7.23 

7.03 

7.83 

7.20 

6.47 

6.63 

8.00 

6.87 

6.50 

7.40 


S02 

Vakia- 

(ppm 


75.10 

71.77" 

6937 

68J3 

69jB3  . 

70X0 

70JS-. 

7033- 

6917" 

MXO 

69X6^ 


R-10 


Run  2 


Date  Time 


21-Oct-94 

05:34  AM 

21-Oct-94 

05:35  AM 

21-Oct-94 

05*^  AM 

21-0'ct-94 

05:37  AM 

21-Oct-94 

05:38  AM 

21*Oct-94 

05:39  AM 

21-Oct-94 

05:40  AM 

21-Oct-94 

05:41  AM 

21-Oct-94 

05:42  AM 

21-Oct>94 

05:43  AM 

21-Oct-94 

05:44  AM 

21-Oct-94 

05:45  AM 

21-Oct-94 

05:46  AM 

21*Oct-94 

05:47  AM 

21-Oct-94 

05:48  AM 

21-Oct-94 

05:49  AM 

21-Oct-e4 

05:50  AM 

21-Oct-94 

05:51  AM 

21-Oct-94 

05*^2  AM 

21-Oct-94 

0523  AM 

21-Oct-94 

05:54  AM 

21-Oct-94 

0525  AM 

21-OCI-94 

05:56  AM 

21-Oct-94 

05:57  AM 

21-Oct-94 

0528  AM 

21-Oct-94 

05:59  AM 

21-OC1-94 

0620  AM 

21-Oct-94 

0621  AM 

21 -Oct-94 

06:02  AM 

21-Oct-94 

06:03  AM 

21-Oct-94 

06:04  AM 

21-Oct-94 

06:05  AM 

21-Oct-94 

06:06  AM 

21-Oct-94 

06:07  AM 

21-Oct-94 

06:08  AM 

21-Oct-94 

06:09  AM 

21-Oct-94 

06:10  AM 

21-Oct-94 

06:11AM 

21-Oct-94 

06:12  AM 

21-Oct-94 

06:13  AM 

21-Oct-94 

06:14  AM 

21-Oct-94 

06:15  AM 

21-Oct-94 

06:16  AM 

21-Oct-94 

06:17  AM 

21-Oct-94 

06:18  AM 

21-Oct-94 

06:19  AM 

21-Oct-94 

0620  AM 

21-Oct-94 

0621  AM 

21-Oct-94 

0622  AM 

21-Oct-94 

0623  AM 

21-Oct-94 

0624  AM 

THC 

NOX 

Value 

Value 

(ppm) 

(PPni) 

020 

69.30 

020 

69.62 

020 

69.63 

0.18 

68.80 

0.13 

69.48 

0.18 

7023 

0.15 

70.52 

0.13 

70.53 

0.12 

70.75 

0.10 

70.10 

0.10 

6923 

0.07 

69.67 

0.07 

69.48 

0.03 

69.68 

0.00 

69.68 

0.02 

69.65 

0.05 

69.85 

0.02 

70.53 

0.03 

70.52 

0.00 

69.73 

0.05 

67.65 

0.02 

69.68 

0.00 

6922 

0.02 

68.62 

0.05 

6920 

0.05 

68.05 

0.07 

70.87 

0.07 

70.70 

0.08 

70.88 

0.08 

7028 

0.08 

68.13 

0.05 

69.13 

0.03 

69.48 

0.02 

68.95 

0.08 

69.48 

0.10 

69.32 

0.12 

70.55 

0.10 

70.92 

0.10 

70.55 

0.10 

70.07 

0.10 

69.65 

0.10 

69.78 

0.10 

7125 

0.10 

71.58 

0.08 

72.13 

0.08 

72.67 

0.05 

72.67 

0.07 

73.72 

0.07 

73.73 

0.03 

7322 

0.05 

69.73 

CO 

SQ2 

Value 

VafeM 

(ppm) 

(ppm- 

6.60 

64J0  ' 

6.57 

66JB0.. 

620 

6520- 

6.17 

6323. 

627 

6227 

6.03 

62J0' 

5.90 

62201 

5.93 

612T' 

6.00 

63J3 

6.13 

6420* 

623 

652r 

620 

6560 : 

6.30 

6523 

6.33 

6420 

6.10 

6223 

6.13 

6227' 

620 

63.17 

6.43 

6323 

6.63 

6523 

6.70 

6523 

6.83 

6620 

6.83 

6727 

6.57 

6737 

6.53 

6527 

6.10 

6227 

6.03 

6220 

5.07 

6223 

620 

'  6323 

6.17 

66.17 

6.13 

6523 

6.07 

65.10 

6.03 

6720 

5.87 

6620 

5.77 

64.77 

5.57 

62J0 

5.60 

6220 

5.63 

6223 

5.67 

6323 

5.83 

6520 

6.03 

6623 

6.20 

6720 

6.30 

6820 

6.33 

6023 

6.10 

6723 

6.10 

6620 

6.10 

6623 

6.13 

6623 

6.43 

6720 

6.70 

6927 

6.63 

6923 

6.47 

6727 

R-11 


RUN  2  (continued) 

Date 

Tune 

21-Oct-94 

0625  AM 

21-Oct-94 

0626  AM 

21-Oct-94 

0627  AM 

21-Oct-94 

0628  AM 

21-Oct*94 

0620  AM 

21-Oct-94 

0620AM 

21-Oct-94 

0621AM 

21<Oet-94 

0622AM 

21-Oct-94 

0623AM 

21-Oct-94 

0624  AM 

21-Oet-94 

0625  AM 

21-Oct-94 

0626  AM 

21-Oct-94 

0627  AM 

21-Oct-94 

0628  AM 

21-Oct-94 

0629  AM 

21-Oct-94 

06:40  AM 

21-OCI-94 

06:41AM 

21-Oct-94 

06:42  AM 

21-Oct-94 

06:43  AM 

21-Oct-94 

06:44  AM 

21-Oct-94 

06:45  AM 

21-Oct-94 

06:46  AM 

21-Oct-94 

06:47  AM 

21-Oct-94 

06:48  AM 

THC 

NOX 

Value 

Value 

(ppm) 

(PP<n) 

0.02 

67.62 

0.05 

64.07 

0.03 

64.13 

0.03 

6828 

0.05 

7027 

0.03 

73.40 

0.05 

73.88 

0.00 

71.97 

0.02 

71.07 

0.00 

6928 

0.00 

69:67 

0.05 

69.33 

0.02 

69.10 

0.03 

69.68 

0.08 

70.52 

0.08 

70.55 

0.10 

70.55 

0.03 

71.60 

0.02 

70.62 

0.00 

6925 

0.00 

68.63 

0.00 

68.62 

0.05 

68.12 

0.05 

67.60 

CO 

802 

Value 

Vakia 

(PP«n) 

(PPW 

623 

8847 

5.93 

8223 

5.87 

8027 

5.57 

81.13 

5.50 

6227 

5.93 

6423 

5.87 

6400 

5.90 

6623 

5.97 

6727' 

5.97 

6627- 

S.90 

68J0 

5.80 

6827- 

5.43 

6520 

520 

6320' 

520 

6223 

520 

6227 

5.50 

6327 

5.83 

68.13 

6.00 

6820 

6.03 

6920 

6.33 

7020 

5.97 

6923 

5.87 

6627' 

5.50 

6420 

R-12 


Runs 


Date  Time 


23-Oct-94 

11:03  AM 

23-Oct-94 

11:04  AM 

230ct-94 

11:05  AM 

23-C5ct-94 

11:06  AM 

23-Oct-94 

11:07  AM 

23^ct<94 

11:08  AM 

23-Oct-94 

11:09  AM 

23-Oct-94 

11:10  AM 

230ct-94 

11:11AM 

23-Oct-94 

11:12  AM 

23-Oct-94 

11:13  AM 

23-Oct-94 

11:14  AM 

23-Oct-94 

11:15  AM 

23-Oct-94 

11:16  AM 

23-Oct-94 

11:17  AM 

23-Oct-94 

11:18AM 

23-Oct-94 

11:19  AM 

23-Oct-94 

11:20  AM 

23-Oct-94 

1121AM 

23-Oct-94 

1122  AM 

23-Oct-94 

11:23  AM 

23-Oct-94 

1124  AM 

23-Oct-94 

1125  AM 

23-Oct-94 

11:26  AM 

23-Oct*94 

1127  AM 

23-Oct-94 

1128  AM 

23-Oct-94 

1129  AM 

23-Oct-94 

11:30  AM 

23-Oct-94 

11:31AM 

23-Oct-94 

11:32  AM 

23-Oct-94 

11:33  AM 

23-Oct-94 

11:34  AM 

23-Oct-94 

11 :35  AM 

23-Oct-94 

11 :36  AM 

23-Oct-94 

11:37  AM 

23-Oct-94 

11 :38  AM 

23-OCI-94 

11:39  AM 

23-Oct-94 

11:40  AM 

23-Oct-94 

11:41AM 

23-Oct-94 

11:42  AM 

23-Oct-94 

11 :43  AM 

23-OCI-94 

11:44  AM 

23-Oct-94 

11:45  AM 

23-Oct-94 

11:46  AM 

23-Oct-94 

11:47  AM 

23-Oct-94 

11:48  AM 

23-Oct-94 

11:49  AM 

23-Oct-94 

11:50  AM 

23-Oct-94 

11:51AM 

23-Oct-94 

11:52  AM 

23-Oct-94 

11:53  AM 

THC 

NOX 

Value 

Value 

(ppm) 

(ppm) _ 

0.12 

99.42 

0.10 

102.70 

0.10 

104.65 

0.12 

106.47 

0.10 

115.07 

0.10 

114.60 

0.10 

121.90 

0.12 

126.85 

0.15 

132.68 

0.13 

143.87 

0.12 

142.53 

0.18 

167.08 

0.13 

156.48 

0.10 

142.63 

0.15 

144.88 

0.17 

159.35 

0.15 

147.17 

0.12 

142.68 

0.10 

150.50 

0.10 

147.65 

0.12 

139.50 

0.17 

138.70 

020 

154.12 

0.18 

146.97 

0.17 

151.67 

0.17 

150.02 

0.13 

136.53 

0.17 

129.38 

0.12 

125.52 

0.15 

129.18 

0.03 

129.75 

-0.18 

131.03 

-0.13 

132.72 

-0.12 

139.68 

-0.10 

129.85 

-0.10 

124.53 

-0.10 

124.03 

-0.10 

128.92 

-0.12 

124.53 

-0.17 

132.35 

-0.17 

153.15 

-0.18 

140.15 

-0.10 

141.07 

-0.13 

180.02 

-0.10 

176.87 

20.35 

150.30 

26.33 

146.70 

21.78 

159.48 

32.58 

155.83 

2.73 

144.85 

18.50 

142.68 

CO 

SQ2 

Value 

Value 

(ppm) 

(PP«n 

10.90 

66J7 

10.70 

66.10 

10.90 

67J07 

11.50 

69.13 

11.23 

70.40 

11.73 

72il7 

11.73 

72JB3 

11.57 

71J7 

11.17 

70J3 

11.07 

68X7 

11.43 

68X7 

10.47 

67X3 

9.97 

68X3 

9.80 

60X0 

10.40 

71r10 

10.10 

71.00 

9.97 

72.^0 

10.17 

71X7 

10.00 

71X3 

9.63 

7i:i7 

9.83 

71X0 

10.10 

71X3 

9.47 

70J0 

9.93 

70X7 

9.63 

70X7 

9.13 

71.77 

8.70 

7220 

8.57 

72X0 

8.90 

7323 

8.57 

72.77 

8.67 

72.67 

8.53 

72X0 

8.73 

72.07 

9.30 

72:07 

8.47 

7227 

8.60 

72X7 

8.80 

7320 

8.47 

73.37 

9.00 

72.13 

8.93 

70X3 

8.77 

71.10 

8.67 

71X7 

9.90 

71.03 

9.27 

73.63 

8.57 

74.70 

8.83 

74.73 

8.77 

75.10 

8.43 

74.37 

8.17 

72.80 

8.10 

71.40 

9.17 

71.87 
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Run  3  (continued) 


Date 

Time 

23^-94 

11:54  AM 

230ct-94 

11:55  AM 

23-Oct-94 

11:56  AM 

23-Oct-94 

11:57  AM 

23-Oct*94 

11:58  AM 

23^-94 

11:59  AM 

23-Oct-94 

12:00  PM 

23-Oct-94 

12:01  PM 

23-Oct-94 

12:02  PM 

230ct-94 

12:03  PM 

23^-94 

12.D4PM 

230ct-94 

12:05  PM 

23-Oct-94 

12:06  PM 

23*Oct-94 

12:07  PM 

23-Oct-94 

12:08  PM 

23-Oct-94 

12:09  PM 

23-Oct-94 

12:10  PM 

23^-94 

12:11  PM 

23-Oct-94 

12:12  PM 

23-Oct-94 

12:13  PM 

23-Oct-94 

12:14  PM 

23-Oct-94 

12:15  PM 

23-Oct-94 

12:16  PM 

23-Oct-94 

12:17  PM 

23-Oct-94 

12:18  PM 

23-Oct-94 

12:19  PM 

23-Oct-94 

1220  PM 

23-Oct-94 

1221  PM 

23-Oct-94 

1222  PM 

23-Oct*94 

1223  PM 

23-Oct-94 

1224  PM 

23-Oct-94 

1225  PM 

23-Oct-94 

1226  PM 

23-Oct-94 

1227  PM 

23-Oct*94 

1228  PM 

23*Oct-94 

1229  PM 

23-Oct-94 

12:30  PM 

23-Oct-94 

12:31  PM 

23-Oct-94 

12:32  PM 

23-Oct-94 

12:33  PM 

23-Oct-94 

12:34  PM 

23-Oct-94 

12:35  PM 

23-Oct-94 

12:36  PM 

23*Oct-94 

12:37  PM 

23'0ct-94 

12:38  PM 

23-Oct-94 

12:39  PM 

23-Oct-94 

12:40  PM 

23-Oct-94 

12:41  PM 

23-Oct-94 

12:42  PM 

23-Oct-94 

12:43  PM 

23-Oct-94 

12:44  PM 

THC 

NOX 

Value 

Value 

(ppm) 

(ppm) 

25.97 

169.67 

20.42 

17320 

2.43 

177.80 

12.85 

175.97 

1128 

174.03 

18.48 

19723 

0.45 

179.80 

2128 

159.63 

38.05 

149.85 

8.63 

140.85 

1.40 

143.00 

-0.10 

162.95 

-0.15 

172.18 

-0.12 

189.43 

927 

177.97 

0.70 

156.32 

2.10 

160.60 

5.38 

168.70 

-0.17 

15028 

-0.13 

151.93 

3.72 

203.53 

16.68 

187.42 

5.92 

196.72 

0.72 

158.12 

0.02 

146.35 

-0.50 

146.83 

36.43 

152.82 

2.53 

15227 

3.45 

188.95 

-0.03 

159.93 

-1.60 

164.62 

-0.17 

166.68 

-0.12 

15423 

-0.10 

138.53 

-0.13 

156.97 

-0.10 

196.58 

-0.13 

171.37 

14.65 

155.62 

-0.17 

138.65 

-0.15 

143.48 

-0.12 

159.82 

825 

158.63 

1.47 

158.80 

1028 

162.62 

-0.17 

139.80 

-0.10 

135.52 

24.92 

158.97 

5.65 

15222 

-0.17 

142.97 

10.23 

146.67 

•0.08 

16323 

CO 

802 

Value 

Vahia 

(ppm) 

(ppm 

9.00 

7127 

9.17 

71J7 

920 

7120 

8.70 

7127 

9.57 

7120 

8.87 

7127 

8.80 

7127 

9.07 

72J7 

8.73 

7320 

8.53 

72J7 

8.80 

72S7 

8.60 

7127* 

8.80 

60.40 

8.30 

6023 

7.93 

6023 

8.47 

70.17 

8.33 

6023 

8.07 

70.17 

8.30 

7027 

9.63 

7023 

8.47 

7a77 

9.00 

71.13 

827 

7220 

8.40 

7323 

8.63 

73J7 

8.80 

7327 

8.37 

7223 

8.90 

7023 

8.10 

6927 

8.47 

6923 

8.53 

6923 

8.23 

6927 

8.13 

71.07 

8.33 

71.47 

9.40 

7120 

8.57 

7227 

8.13 

7220 

7.87 

70.57 

8.07 

6727 

7.97 

6627 

8.13 

6827 

8.17 

7023 

8.30 

7127 

8.13 

71.47 

8.17 

71.93 

8.67 

7320 

827 

72.70 

7.93 

7020 

8.07 

69.43 

8.33 

6920 

8.67 

69.00 

R-14 


A 


Run  3  (continued) 

Date  Time 


23^ct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct<94 

23-Oct-94 

23^-94 

23^Ct-94 

23-Oct-94 

23-Oct'94 

23^-94 

23^ct-94 

23>Oct-94 

23^Ct-94 

230ct-94 

23-Oct-94 

23^Ct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct'94 

23-Oct-94 

23^-94 

23-Oct-94 

230ct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-OCI-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 

23-Oct-94 


12:45  PM 
12:46  PM 
12:47  PM 
12:48  PM. 
12:49  PM 
12:50  PM 
12:51  PM 
12:52  PM 
12:53  PM 
12:54  PM 
12:55  PM 
12:56  PM 
12:57  PM 
12:58  PM 
12:59  PM 
01:00  PM 
01:01  PM 
01:02  PM 
01:03  PM 
01.-04  PM 
01:05  PM 
01:06  PM 
01:07  PM 
01:08  PM 
01:09  PM 
01:10  PM 
01:11  PM 
01:12  PM 
01:13  PM 
01:14  PM 
01:15  PM 
01:16  PM 
01:17  PM 
01:18  PM 
01:19  PM 
0120  PM 
0121  PM 
0122  PM 
0123  PM 
0124  PM 
0125  PM 
0126  PM 
0127  PM 
01:28  PM 
0129  PM 
01:30  PM 
01:31  PM 
01:32  PM 
01:33  PM 


THC 

Value 

(PPtn) 

0.08 

5.78 

1.60 

16.58 

^).07 

-0.10 

•0.10 

•0.12 

920 

0.43 

12.60 

13.15 

23.55 

6.42 

0.08 

0.08 

0.08 

0.12 

0.10 

0.10 

0.10 

0.10 

0.12 

0.08 

0.08 

0.10 

0.15 

0.15 

0.10 

0.12 

0.10 

0.10 

0.10 

0.10 

0.08 

0.07 

0.08 

0.10 

0.07 

0.08 

0.08 

0.07 

0.08 

0.12 

0.08 

0.03 

0.05 

0.03 

0.03 


NOX 

Value 

(ppm) 

19125 

185.58 

218.32 

167.73 

150.12 
181.10 
178.97 

156.13 
13920 

164.73 
170.50 

198.57 
19123 
174.80 
152.78 
157.90 
191.37 
24922 

210.92 
204.03 
208.67 
192.63 

249.72 

240.35 

262.45 

294.58 
317.98 
259.65 

243.77 

246.93 

215.45 

191.35 
171.23 
157.83 

148.72 

138.77 
13823 
149.85 
151.90 

141.72 
13128 
126.53 
13828 
138.08 
128.43 

123.93 
122.00 
135.88 
142.33 


CO 

S02 

Value 

Value 

(ppm) 

(ppm 

8.10 

6927 

9.33 

70.47 

8.13 

71J67 

827 

7243 

8.90 

7200 

8.67 

72^10 

8.10 

70.10 

7.80 

09:13 

8.67 

6823 

8.40 

6827 

9.00 

6927 

8.63 

7020 

8.53 

7283 

8.47 

7320 

8.70 

74.17 

8.87 

7257 

9.27 

6927 

823 

69.10 

8.17 

6823 

7.90 

6727 

7.87 

6823 

9.13 

7127 

8.63 

7320 

9.60 

7293 

9.57 

7283 

9.40 

71.13 

7.70 

6720 

8.00 

67>«0 

827 

6620 

6.60 

6620 

6.97 

6720 

6.50 

69.07 

6.60 

7023 

6.80 

71.17 

6.50 

7127 

6.30 

7027 

6.17 

6820 

5.97 

6823 

6.20 

67^0 

5.63 

6727 

5.63 

67.40 

5.97 

70.00 

5.87 

7177 

5.93 

7260 

6.03 

7267 

6.60 

7237 

8.07 

70.07 

8.47 

68.60 

8.10 

67.70 

R-15 


^un4 


Date  Time 


24^-94 

02:48  AM 

24^-94 

02:49  AM 

24^-94 

02:50  AM 

24^-94 

02:51  AM 

24^-94 

02:52  AM 

24-Oct-94 

02:53  AM 

240ct-94 

02:54  AM 

240et*94 

02:55  AM 

24-Oct'94 

02:56  AM 

240ct-94 

02:57  AM 

240ct-94 

0258  AM 

24-OCI-94 

0259  AM 

24-Oct-94 

03:00  AM 

240ct-94 

03:01  AM 

240ct-94 

03:02  AM 

24-Oct-94 

03:03  AM 

24^ct-94 

0354  AM 

24<Oct-94 

03:05  AM 

24-C>ct-94 

0356  AM 

24-Oct-94 

03:07  AM 

24-Oct-94 

03:08  AM 

240ct-94 

03:09  AM 

24^-94 

03:10  AM 

24-Oct-94 

03:11  AM 

24-Oct-94 

03:12  AM 

24-Oct-94 

03:13  AM 

24<Oct'94 

03:14  AM 

24-Oct-94 

03:15  AM 

24-Oct-94 

03:16  AM 

24-Oct-94 

03:17  AM 

24-Oct-94 

03:18  AM 

24-Oct-94 

03:19  AM 

24-Oct-94 

0320  AM 

24-Oct-94 

0321  AM 

24-Oct-94 

0322  AM 

24-Oct-94 

0323  AM 

24-Oct-94 

0324  AM 

24-Oct-94 

0325  AM 

24-Oct-94 

0326  AM 

24-Oct-94 

0327  AM 

24-Oct-94 

0328  AM 

24-Oct-94 

0329  AM 

24-Oct-94 

03:30  AM 

24-Oct-94 

03:31  AM 

24-Oct-94 

03:32  AM 

24-C>Ct-94 

03:33  AM 

24-Oct-94 

03:34  AM 

24^ct-94 

0325  AM 

24-Oct-94 

03:36  AM 

24-Oct-94 

03:37  AM 

24-Oct-94 

03:38  AM 

THC 

NOX 

Vtfue 

Value 

(ppm) 

(PP»n) 

0.35 

74.62 

028 

72.15 

022 

74.93 

0.18 

75.60 

0.15 

75.77 

0.13 

75.97 

022 

74.58 

020 

74.53 

0.18 

73.98 

0.18 

73.70 

0.12 

73.82 

0.17 

75.10 

0.10 

75.75 

025 

77.10 

022 

76.93 

0.17 

77.48 

0.13 

76.95 

0.08 

75.77 

0.10 

74.78 

0.08 

75.60 

0.10 

74.95 

0.07 

7522 

0.00 

77.88 

0.02 

78.98 

5.07 

78.53 

5.03 

8023 

5.05 

79.33 

5.07 

77.08 

5.08 

77.60 

0.02 

77.45 

0.02 

77.10 

5.03 

78.50 

5.07 

79.35 

0.02 

79.00 

5.03 

80.60 

5.03 

80.60 

5.07 

80.07 

5.03 

79.38 

5.05 

78.48 

5.02 

78.35 

5.10 

75.73 

5.08 

75.07 

5.10 

78.85 

5.12 

80.58 

5.07 

80.60 

5.07 

80.60 

5.08 

79.52 

5.12 

78.47 

5.12 

77.60 

5.13 

77.43 

5.12 

76.93 

CO 

802 

Vtfue 

Vibie 

(ppm) 

(ppm 

9.63 

6520 

9.37 

68J03 

920 

6523 

9.40 

66.17 

9.47 

6623 

923 

6823 

9.73 

6820 

9.S7 

68.13 

9.70 

6820 

9.40 

6827 

9.13 

6427 

9.07 

6327 

9.30 

6323 

9.47 

6323 

9.77 

6527 

9.67 

6627 

9.53 

6620 

9.60 

66.47 

9.30 

6720 

8.73 

64.10 

8.67 

6320 

8.90 

6527 

8.87 

6527 

9.03 

6520 

9.50 

6823 

927 

71.70 

9.63 

7120 

9.73 

73.13 

9.60 

1223 

9.60 

69.43 

9.40 

67.47 

9.30 

6627 

9.20 

65.70 

9.30 

6627 

9.60 

69.40 

9.80 

7127 

9.83 

7223 

9.60 

73.03 

9.37 

7220 

8.80 

6723 

8.77 

6427 

9.07 

66.10 

9.03 

6720 

9.00 

6723 

9.67 

70.00 

9.77 

70.87 

9.90 

71.57 

9.83 

71.60 

9.70 

71.00 

9.50 

69.03 

9.33 

67.17 

R-16 


Run  4  (continued) 


Date 

Time 

24-Oct-94 

03:39  AM 

24-Oct-94 

03:40  AM 

24-Qct-94 

03:41  AM 

24-bct-94 

03:42  AM 

240ct-94 

03:43  AM 

24^c;t-94 

03:44  AM 

24-Oct-94 

03:45  AM 

24-Oct-94 

03:46  AM 

24-Oct-94 

03:47  AM 

24^-94 

03:48  AM 

24^ct-94 

03:49  AM 

24-Oct-94 

03:50  AM 

24-Oct-94 

03:51  AM 

24-Oct-94 

03:52  AM 

24-Oct-94 

03:53  AM 

24-Oct-94 

03:54  AM 

24-Oct-94 

03:55  AM 

24-Oct-94 

03:55  AM 

24-Oct-94 

03:57  AM 

24-Oct-94 

03:58  AM 

24-Oct-94 

03:59  AM 

24-Oct-94 

04:00  AM 

24^ct-94 

04:01AM 

24-Oct-94 

04:02  AM 

24-Oct-94 

04:03  AM 

24-Oct-94 

04:04  AM 

24^Cl-94 

04:05  AM 

24-Oct-94 

04:06  AM 

24-Oct-94 

04:07  AM 

24-Oct-94 

04:08  AM 

24-Oct-94 

04:09  AM 

24-Oct-94 

04:10  AM 

24-Oct-94 

04:11  AM 

24-OC1-94 

04:12  AM 

24-Oct-94 

04:13  AM 

24-Oct-94 

04:14  AM 

24-Oct-94 

04:15  AM 

24-Oct-94 

04:16  AM 

24-Oct-94 

04:17  AM 

24-Oct-94 

04:18  AM 

24-Oct-94 

04:19  AM 

24-Oct-94 

04:20  AM 

24-Oct-94 

04:21  AM 

24-Oct-94 

04:22  AM 

24-Oct-94 

04:23  AM 

24-Oct-94 

04:24  AM 

24-Oct-94 

04:25  AM 

24-Oct-94 

04:26  AM 

24-Oct-94 

04:27  AM 

24-Oct-94 

04:28  AM 

24-Oct-94 

04:29  AM 

THC 

NOX 

Value 

Value 

(ppm) 

(ppm) 

-0.12 

76.55 

-0.08 

77.60 

-0.10 

78.18 

-0.05 

78.50 

-0.10 

78.35 

-0.05 

77.62 

-0.10 

77.62 

-0.10 

76.77 

-0.07 

76.93 

-0.07 

76.60 

-0.08 

7637 

-0.10 

75.60 

-0.10 

75.93 

-0.10 

78.35 

-0.10 

79.05 

-0.08 

78.37 

-0.10 

77.60 

-0.10 

77.80 

-0.10 

7820 

-0.10 

77.62 

-0.15 

78.18 

-0.13 

78.50 

-0.10 

78.35 

-0.12 

78.35 

-0.13 

78.87 

-0.18 

78.87 

-0.18 

78.07 

-0.18 

77.65 

-0.17 

77.62 

-0.10 

77.63 

-0.15 

78.07 

-0.13 

79.03 

-0.10 

79.55 

-0.13 

79.53 

-0.17 

79.53 

-0.17 

79.00 

-0.15 

77.77 

-0.18 

77.10 

-0.18 

77.60 

-0.13 

76.60 

-0.17 

77.73 

-0.20 

79.05 

-0.22 

79.03 

-0.23 

79.02 

-0.25 

80.25 

-0.23 

79.37 

-0.23 

78.50 

-0.28 

78.50 

-0.23 

77.75 

-0.28 

7820 

-0.23 

78.85 

CO 

S02 

Value 

Value 

(ppm) 

(ppm 

927 

6623 

9.30 

6&<7 

9.30 

60J7 

9.67 

68.10 

9.60 

6020 

9.53 

7120 

9.53 

7123 

9.70 

7027* 

9.43 

69.10 

9.07 

67:13 

8.83 

6523 

8.87 

6323 

9.37 

dS20 

9.70 

68.17 

9.63 

7020 

9.70 

71.17 

9.57 

71.07 

9.63 

70.60 

9.37 

6720 

9.07 

6323 

8.97 

64.63 

8.77 

6SJ3 

8.90 

6527 

9.10 

8727 

9.00 

6020 

9.13 

7027 

9.03 

7120 

9.03 

7127 

8.63 

6920 

8.37 

6723 

8.50 

66.67 

8.70 

66.57 

8.77 

66.03 

9.20 

68.03 

9.37 

70.77 

9.60 

71.90 

9.47 

7227 

9.50 

7227 

8.87 

70.03 

8.40 

6723 

823 

6627 

8.17 

6520 

8.23 

6520 

8.43 

68.03 

8.43 

70.17 

8.67 

71.03 

8.70 

71.63 

8.73 

71.73 

8.37 

70.30 

8.50 

6827 

8.43 

6820 

R-17 


Run  4  (continued) 

Date 

Time 

THC 

Value 

(ppm) 

NOX 

Value 

(ppm) 

CO 

Value 

(ppm) 

S02 

Vakia 

(PP*n 

24-Oct-94 

240ct-94 

24^-d4 

240ct-94 

240ct-94 

24^-94 

24<k:t'94 

240ct-94 

240ct-94 

24^-94 

240ct-94 

04:30  AM 

04:31AM 

04:32  AM 
'04:33  AM 

04:34  AM 

04:35  AM 

04:36  AM 

04:37  AM 

04:38  AM 

04:39  AM 

04:40  AM 

-OiO 

-027 

•0.30 

-025 

•0.30 

-025 

-0.30 

•0.30 

•028 

-020 

•0.30 

78.85 

78.50 

79.55 

79.57 

79.57 

79.40  „ 

78.50 

78.50 

78.50 

78.50 

77.92 

8.37 

8.57 

8.57 

8.73 

8.70 

8.47 

8.37 

8.43 

8.30 

8.43 

827 

6720 

6823 

68.77 
6920 
70.43 
71.13 
7120 
71.70 

71.77 
71.17 
7020 

R-18 


Runs 


Date 

Time 

2&Oct-94 

12:07  PM 

26-Oct-94 

12:08  PM 

26-Oct-94 

12:09  PM 

26-Oca-94 

12:10  PM. 

2&Oct-94 

12:11  PM 

26-Oct>94 

12:12  PM 

26-Oct-94 

12:13  PM 

26-Oct-94 

12:14  PM 

26-Oct-94 

12:15  PM 

26-Oct-94 

12:16  PM 

260ct-94 

12:17  PM 

2&Oct-94 

12:18  PM 

2&Oct>94 

12:19  PM 

2&Oct-94 

1220  PM 

2&Oct-94 

1221PM 

2&Od>94 

12-22  PM 

26-Oct-94 

1223  PM 

2&Oct-94 

1224  PM 

26-Oct-94 

1225  PM 

2&Oct-94 

1226  PM 

26-Oct-94 

1227  PM 

26-Oct-94 

1228  PM 

26-Oct'94 

1229  PM 

26-Oct>94 

12:30  PM 

2&Oct-94 

1231  PM 

260ct-94 

1232  PM 

260ct*94 

12:33  PM 

26-Oct-94 

12:34  PM 

26-Oct-94 

12:35  PM 

26-Oct-94 

12:36  PM 

26-OCI-94 

12:37  PM 

26-OCI-94 

12:38  PM 

26-Oct-94 

12:39  PM 

26-Oct-94 

12:40  PM 

26-OCI-94 

12:41  PM 

26-Oct-94 

12:42  PM 

260ct-94 

12:43  PM 

2&Oct-94 

12:44  PM 

26-OCI-94 

12:45  PM 

26-Oct-94 

12:46  PM 

26-Oct-94 

12:47  PM 

26-C)ct-94 

12:48  PM 

26-Oct-94 

12:49  PM 

26-Oct-94 

12:50  PM 

26-Oct-94 

12:51  PM 

26-Oct-94 

12:52  PM 

26-Oct-94 

12:53  PM 

26-Oct-94 

12:54  PM 

26-OCI-94 

12:55  PM 

26-Oct-94 

12:56  PM 

26-Oct*94 

12:57  PM 

THC 

NOX 

Value 

Value 

(ppm) 

(PP«n) 

0.40 

164.93 

0.38 

157.35 

0.40 

148.18 

0.38 

14350 

0.38 

140.52 

0.38 

146.52 

0.37 

142.17 

0.33 

14657 

0.40 

170.68 

0.40 

171.52 

0.35 

155.00 

0.37 

152.02 

0.30 

146.03 

0.33 

144.17 

0.40 

173.50 

0.37 

221.40 

0.32 

175.15 

0.30 

156.82 

0.35 

215.95 

0.30 

185.62 

0.30 

174.00 

0.30 

153.77 

0.30 

146.00 

0.30 

157.12 

0.30 

149.95 

0.30 

143.68 

0.32 

177.98 

0.32 

159.93 

0.30 

153.30 

0.33 

180.43 

0.32 

156.63 

0.35 

184.43 

0.40 

250.63 

0.35 

221.68 

0.32 

208.02 

0.32 

174.48 

0.37 

179.62 

0.30 

175.98 

0.30 

153.90 

0.30 

161.90 

0.33 

19057 

0.35 

176.98 

0.35 

185.92 

0.35 

183.47 

0.35 

180.18 

0.33 

163.90 

0.33 

161.40 

0.38 

20352 

0.47 

375.02 

0.40 

212.45 

0.40 

204.97 

CO 

S02 

Value 

VahM 

(ppm) 

(ppm 

9.53 

5357 

9.40 

64.17 

9.13 

53J3 

9.00 

5357 

9.17 

5353 

950 

5357 

9.17 

63J7’ 

957 

5450 

9.67 

5453 

9.10 

55X0 

8.93 

5457 

8.93 

55X7 

8.77 

5557 

9.07 

5620 

10.73 

5657 

9.57 

57X0 

9.13 

56.70 

9.83 

5653 

9.87 

5550 

9.40 

55J3 

9.07 

5657 

8.93 

5653 

8.97 

SKt3 

9.10 

5653 

8.77 

5650 

9.17 

5653 

957 

5557 

8.97 

5453 

9.40 

5453 

9.07 

5553 

9.47 

56.00 

10.10 

5653 

9.90 

56.17 

9.33 

5650 

9.07 

5657 

8.87 

56.67 

953 

5650 

8.57 

5650 

8.63 

56.47 

9.37 

57.10 

9.10 

57.17 

957 

5750 

9.50 

5750 

9.10 

57.87 

9.27 

57.13 

8.90 

57.07 

9.63 

57.73 

1050 

.5853 

10.13 

58.33 

9.67 

5753 

10.03 

58.40 

R-19 


^un  5  (cpotinued) 


Dsi 

Time 

260ct-94 

12:58  PM 

26-Oct*94 

12:59  PM 

26-Oct-94 

01:00  PM 

26-Oct>94 

01:01  PM 

26-Oct*94 

01:02  PM 

26-Oct-94 

01X3  PM 

26-Oct-94 

01X4  PM 

26^Ct*94 

01:05  PM 

26-Oct-94 

01:06  PM 

260ct-64 

01X7  PM 

260ct-94 

01X8  PM 

26-Oct-94 

01:09  PM 

26-Oct-94 

01:10  PM 

26^-94 

01:11  PM 

26-Oct-94 

0in2PM 

264>ct-94 

01:13  PM 

26-Oct-94 

01:14  PM 

26-Oct-94 

01;15  PM 

260ct-94 

01:16  PM 

26-Oct-94 

01:17  PM 

26-Oct-94 

01:18  PM 

26-Oct-94 

01:19  PM 

2&Oct-94 

01X0  PM 

264)ct-94 

01X1  PM 

26<Oct-94 

01X2  PM 

26-Oct-94 

01X3  PM 

26^-94 

01X4  PM 

2&Oct'94 

01X5  PM 

26-Oct-94 

01X6  PM 

26^Ct-94 

01X7  PM 

26-Oct-94 

01:28  PM 

26-Oct-94 

01X9  PM 

26-Oct-94 

01:30  PM 

26-Oct-94 

01:31  PM 

26-Oct-94 

01:32  PM 

26-Oct-94 

01:33  PM 

26-Oc<y4 

01:34  PM 

26-Oct-94 

01:35  PM 

26-Oct-94 

01:36  PM 

26-Oct-94 

01:37  PM 

26-Oct-94 

01:38  PM 

26-Oct-94 

01X9  PM 

26-Oct-94 

01:40  PM 

26-Oct*94 

01:41  PM 

26-Oct-94 

01:42  PM 

26-Oct-94 

01:43  PM 

26^Ct-94 

01:44  PM 

26-Oct-94 

01:45  PM 

26-Oct-94 

01:46  PM 

26-Oct-94 

01:47  PM 

26-Oct-94 

01:48  PM 

THC 

NOX 

Value 

Value 

(ppm) 

(ppw) 

0.40 

197X2 

0.38 

183X8 

0.40 

170.47 

0.48 

218.97 

0.42 

228.75 

0.42 

229X5 

0.43 

229X3 

0.42 

189.38 

0.40 

184.40 

0.40 

175.67 

0X8 

155.78 

0.40 

163.77 

0.40 

160.08 

0.40 

168.02 

0.40 

150.97 

0.40 

143.45 

0.43 

163X5 

0.48 

187.42 

0.45 

168.87 

0.43 

147.45 

0.43 

138.70 

0.40 

145.67 

0.47 

141.15 

0.50 

175.32 

0.47 

151.62 

0.52 

184X0 

0.50 

187.08 

0.50 

218.52 

0.47 

195.68 

0.48 

205.60 

0.50 

189.73 

0.50 

186.60 

0.58 

219.42 

0.60 

184.73 

0.60 

160.93 

0.65 

169.88 

0.62 

169.98 

0.67 

187X8 

0.62 

203.68 

0.62 

169.37 

0.53 

150.62 

0.57 

146.32 

0.52 

175.00 

0.53 

227.38 

0.53 

235.45 

0.53 

272.60 

0.50 

230.80 

0.50 

181.93 

0.48 

180.43 

0.50 

212.40 

0.48 

174.63 

CO 

Value 

(ppm) 


9.60 

9.40 

10.03 

10.40 

10.33 

10.03 

9.33 

9.53 

9.33 

9.13 

9.27 

9.20 

9.53 

9.17 

8.93 

9.33 

9.63 

9.30 

8.93 
9.03 
9.00 
9.10 
9.50 

9.40 

9.43 

10.43 

9.93 

9.77 
9.63 

9.47 
9.70 

9.83 
927 
8.80 

8.83 

8.83 
9.07 
9.07 
8.53 

8.30 

8.13 

8.83 

9.10 

9.47 

9.57 

9.30 

8.57 

8.30 

8.13 

8.43 
9.03 


S02 

Value 

(ppm 

59i» 

58J3 

59J3 

59JB7 

59J0 

59.13 

5&Z7 

S6J57 

57X7 

58X0 

55.73 

59X3 

59J3 

60X7 

60X7 

60.43 

60.17 

58X0 

57X0 

57X3 

57X0 

58X7 

59X3 

59X3 

58X7 

58X0 

57X0 

57.77 

54.63 

56.13 

57X7 

57.90 

57.77 
57.73 
57X0 

58.40 
59.00 

58.47 
58X3 

58.77 
59X7 
60X3 
61X0 

61.47 
61X7 
60X3 
58X7 

56.77 
55.87 
56.17 


R-20 


Run  5  (continued) 
Date 

26-Oct-94 

26^Ct-94 

26-Oct-94 

26-6d-94 

26-Oct-94 

260ct-94 

26-Oct-94 

26^Ct-94 

26-Oct-94 

2&Oct-94 

26^-94 

2&Oct-94 

26-Oct-94 

26-Oct-94 

26^-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 

26-Oct*94 

26-Oct-94 

26^ct-94 

26-Oct*94 

26-Oct-94 

26-Oct-94 

26^-94 

26-0{d-94 

260d-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 

26-OCI-94 

26-Oct-94 

26-OCI-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 

26-OC1-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 


Time 


01:49  PM 
01:50  PM 
01:51  PM 
01:52  PM 
0VJ3PM 
01:54  PM 
01:55  PM 
01:56  PM 
01:57  PM 
01*^8  PM 
01:59  PM 
02:00  PM 
02:01  PM 
02:02  PM 
02:03  PM 
02:04  PM 
02:05  PM 
02:06  PM 
02:07  PM 
02A8PM 
02:09  PM 
02:10  PM 
02:11  PM 
02:12  PM 
02:13  PM 
02:14  PM 
02:15  PM 
02:16  PM 
02:17  PM 
02:18  PM 
02:19  PM 
0220  PM 
0221  PM 
0222  PM 
02-23  PM 
0224  PM 
0225  PM 
0226  PM 
0227  PM 
0228  PM 
0229  PM 
0220  PM 
02:31  PM 
02:32  PM 
0223  PM 
02:34  PM 
02:35  PM 
02:36  PM 
0227  PM 
02:38  PM 
0229  PM 


THC 

Value 

(PPtn) 

0.52 

0.52 

0.48 

0.50 

0.50 

0.45 

0.43 

0.48 

020 

0.55 

027 

0.50 

0.48 

0.52 

0.50 

0.50 

0.47 

0.50 

0.45 

0.52 

0.47 

0.45 

0.42 

0.40 

0.40 

0.38 

0.38 

0.40 

0.40 

0.42 

0.40 

0.35 

0.40 

0.40 

0.40 

0.40 

0.38 

0.32 

0.37 

0.40 

0.40 

0.40 

0.43 

0.42 

0.40 

0.43 

0.37 

0.40 

0.38 

0.35 

0.32 


NOX 

Value 

(ppm) 


257.80 

249.18 

235.40 

274.05 

275.03 

238.55 

21823 

25420 

26523 

284.15 

321.13 

27025 

270.73 

229.63 

235.48 
269.43 
230.03 

283.48 
21328 
268.98 
23520 
19720 
221.62 
193.92 

194.67 
207.13 
160.42 
142.47 

135.97 
138.32 

139.97 
97.00 

142.68 
154.38 
154.10 
139.00 

130.97 
130.18 
14228 

163.68 
139.45 
131.48 

134.15 
130.97 

124.62 
161.88 
149.10 

130.15 
121.72 

118.63 
120.55 


CO 

Value 

(ppm) 


9.07 

9.60 

9.63 

10.03 

9.97 
8.90 
9.43 
9.70 
9.77 

1027 

9.63 

9.83 

9.33 

923 

10.07 

8.97 
9.83 
8.87 
9.60 

9.30 
8.57 
9.73 
8.77 

8.90 

9.17 

7.90 
7.40 

7.30 

7.17 
723 
7.63 
7.83 
7.57 
820 
7.90 
7.50 
7.10 
7.03 
7.57 
7.17 
7.13 
723 
7.47 
727 
7.13 
7.93 
7.33 
727 
7.23 
727 
7.37 


S02 

Value 

(pfxn 

56J0 

5&43 

88.73 

59.77 

60.77 
6(M7 

68.73 
S7J80 

67.17 
S6JB0 
5&53 

srjoo 

67 J7 
6820 
58J0 

58.77 
57J87 

57.17 
5627 
5520 
5623 
5723 
STJ7 
5820 
5820 
5727 
56.13 
5527 
54.67 
54.53 
54.73 
5523 
5720 
58.17 

58.70 
58.40 
5723 
5720 
5623 
5527 
5527 

56.70 
5727 

57.70 

57.13 
56.00 
54.77 
54.93 

55.13 
55.43 
5523 


R-21 


^un  5  (continued) 
Date 

2&Oct-94 

26^-94 

2&Oct-94 

26-Oct-94 

26-Oct-94 

260ct-94 

26-Oct-94 

260ct-94 

260ct-94 

260ct>94 

26-Oct-94 

260ct'94 

260ct-94 

26-Oct-94 

26-Oct-94 

260ct-94 

26-Oct-94 

26-Oct-94 

26-Oct-94 

260ct-94 

26-Oct-94 

26-Oct-94 


Time 

02:40  PM 
02:41  PM 
02:42  PM 
02:43  PM 
02:44  PM 
02:45  PM 
02:46  PM 
02:47  PM 
02:48  PM 
02:49  PM 
02:50  PM 
02:51  PM 
02:52  PM 
02:53  PM 
02:54  PM 
02:55  PM 
02:56  PM 
02:57  PM 
02:58  PM 
02:59  PM 
03:00  PM 
03:01  PM 


THC 

Value 

(ppw) 

0.30 

0.30 

0.30 

0.28 

023 

025 

020 

022 

028 

028 

020 

020 

0.10 

0.10 

0.10 

0.13 

0.17 

0.10 

0.08 

0.08 

0.32 

0.50 


NOX 

Value 

(pptn) 

122.87 

117.70 

136.98 

128.18 

119.00 

115.03 

113.80 

112.60 

163.78 

184.77 

159.12 
137.87 
12320 
112.73 
12720 

163.13 
194.67 
146.37 

131.55 

122.55 
113.97 
112.60 


CO 

Value 

(pptn) 

7.13 

7.17 

7.43 

6.83 

6.67 

6.63 
6.73 
727 
727 
7.77 
720 
7.40 
7.03 
7.00 

7.67 

8.00 

7.63 
6.93 
7.10 
6.93 
7.70 
8.50 


S02 

V^ 

(ppm 

54.13 
5320 
53.73 
5323 
5427 
5627 
56.10 
64.17 
5327 
5420 
5423 

55.13 
5523 
5423 
5520 
5523 
5520 
5527 
5520 
5520 
6120 
8225 


R-22 


Run6 


Date 

Time 

:27-Oct'94 

05:08  AM 

27-Oet-94 

05:09  AM 

27-Oct.94 

05:10  AM 

Z7-0($-94 

05:11  AM 

Z7-Oct-94 

05:12  AM 

27-Oct-94 

05n3AM 

27-Oct44 

05:14  AM 

Z7-Oct-84 

05:15  AM 

27-Oct-84 

05:16  AM 

27-OGt-84 

05:17  AM 

27-Oc(>94 

05:18  AM 

27-Oct-94 

05:19  AM 

27-Oct-94 

0520  AM 

27-Oct-94 

0521AM 

27-Oct-e4 

0522  AM 

27-Od-94 

0523  AM 

270ct.94 

0524  AM 

27-Oct-94 

0525  AM 

27-Oet-94 

0526  AM 

Z7-Oct-84 

0527  AM 

27-Oct-94 

0528  AM 

27-Oct-94 

0529  AM 

27-Oct-94 

0520  AM 

27-Oct-94 

0521AM 

27-Oct>94 

0522  AM 

27-Oct-94 

0523  AM 

27-Oct.94 

0524  AM 

27-Oct-94 

0525  AM 

27^ct-94 

0526  AM 

27-Oct-94 

0527  AM 

27-Oct*94 

0528  AM 

27-Oct-94 

0529  AM 

27-Oct-94 

05:40  AM 

27-Oct-94 

05:41  AM 

27-Oct-94 

05:42  AM 

27<Oct-94 

05:43  AM 

27-Oct-94 

05:44  AM 

27-Oct-94 

05:45  AM 

27-Oct-94 

05:46  AM 

27-Oct-94 

05:47  AM 

27-Oct-94 

05:48  AM 

27-Oct-94 

05:49  AM 

27-Oet-94 

0520  AM 

27-Oct-94 

0521AM 

27-Oct-94 

0522  AM 

27-Oct-94 

0523  AM 

27-Oct-94 

0524  AM 

27-Oct-94 

0525  AM 

27-Oct-94 

0526  AM 

THC  NOX 

Vakie  Value 

(ppm)  (ppm) 


020 

7725 

0.18 

7720 

023 

7625 

020 

7620 

025 

7527 

0.18 

7520 

0.18 

75.15 

023 

7527 

027 

7623 

022 

7623 

023 

7720 

027 

77.17 

027 

77.00 

022 

76.47 

025 

7623 

023 

7623 

022 

7627 

027 

7627 

028 

76.18 

027 

7622 

025 

76.00 

027 

75.47 

025 

7923 

022 

7922 

020 

7922 

028 

7923 

028 

79.48 

020 

7922 

028 

7928 

328 

7820 

027 

7828 

020 

7820 

028 

78.12 

020 

7725 

022 

78.12 

020 

7725 

028 

7722 

028 

78.10 

020 

77.95 

020 

7828 

028 

7725 

028 

77.67 

025 

78.12 

020 

7828 

025 

7825 

027 

77.80 

020 

7828 

027 

7720 

028 

7723 

CO 

$02. 

Value 

Value 

(ppm) 

(ppm 

923 

4SJ7 

923 

4620 

9.70 

4720 

927 

4827 

9.70 

4823 

923 

4827- 

920 

4823 

927 

4723 

927 

4620 

923 

48.17 

927 

4843 

920 

48J3 

9.70 

4720 

9.60 

4827 

927 

4823 

923 

4827 

9.70 

49.13 

9.70 

4920 

9.87 

4820 

10.10 

48.10 

10.10 

4823 

10.03 

4840 

10.00 

4820 

10.03 

48J0 

10.17 

4820 

1023 

47J7 

1020 

4720 

1020 

4720 

1023 

4723 

1023 

4820 

1027 

48.10 

10.03 

48.13 

9.97 

4727 

10.13 

47.70 

927 

4727 

920 

4727 

9.93 

47.73 

10.10 

4723 

10.17 

4827 

1023 

4820 

10.10 

4820 

9.87 

48.17 

1023 

4827 

10.00 

4823 

9.90 

4723 

10.10 

47.77 

10.03 

48.10 

10.00 

4820 

10.30 

4827 

R-23 


^un  6  (cortiniied) 
Date 

27-Oct-94 

27-Oct-94 

27-Oct-e4 

270ct-94 

27^-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Od-94 

Z7*Oct-94 

27-OGt-94 

27-Oet-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27^ct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct*94 

27-Oct-94 

27-Oct-94 

27^ct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct*94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 

27-Oct-94 


Time 

0557  AM 
0558  AM 
0559  AM 
0850  AM 
0651AM 
0652  AM 
0653  AM 
0654  AM 
0655  AM 
0656  AM 
0657  AM 
0658  AM 
0659  AM 
06:10  AM 
06:11  AM 
06:12  AM 
06:13  AM 
06:14  AM 
06:15  AM 
06:16  AM 
06:17  AM 
06d8AM 
06d9AM 
0620  AM 
0621AM 
0622  AM 
0623  AM 
0624  AM 
0625  AM 
0626  AM 
0627  AM 
0628  AM 
06-29  AM 
0650  AM 
0651AM 
0652  AM 
06-53  AM 
0654  AM 
0655  AM 
0656  AM 
06-57  AM 
0658  AM 
06-59  AM 
06:40  AM 


THC 

Value 

(Ppn>) 

027 

027 

050 

050 

050 

050 

028 

028 

050 

028 

027 

050 

028 

028 

028 

028 

050 

028 

028 

028 

027 

027 

028 

027 

025 

028 

022 

023 

027 

022 

022 

023 

023 

023 

025 

027 

025 

020 

050 

022 

020 

027 

023 

053 


NOX 

Value 

(ppm) 

7650 

7558 

7553 

7622 

77.78 

7755 

7825 

7858 

79.10 

7758 

7755 

7755 

7720 

77.18 

7750 

7753 

7825 

78.58 

7825 

7755 

77.65 

7652 

7657 

7650 

77.48 

77.78 

7827 

78.10 

7827 

77.00 

76.00 

76.50 

75.83 

76.02 

7752 

7757 

78.42 

78.60 

7850 

7658 

76.15 

7655 

76.48 

76.48 


CO 

Value 

(pp«n) 

1057 

1050 

1050 

950 

957 

957 

953 

953 

1050 

10.10 

10.17 

10.13 

957 

957 

953 

9.83 

9.80 

9.77 

10.00 

1050 

10.03 

10.00 

950 

950 

9.50 

9.70 

950 

9.77 

10.17 

10.07 

10.00 

9.97 

9.83 

9.60 

9.37 

9.40 

9.53 

9.63 

9.80 

9.83 

9.57 

9.70 

9.63 

9.50 


$02 

Value 

(ppm 

5020 

5057 

5050 

4850 

4750 

4753 

4757 

47.70 

4923 

5057 

5053 

5050 

50.10 
4920 
4850 
4857 
4857 
4853 

49.10 
4953 
4950 
5053 
4950 
4827 
47J0 
4850 
4857 
4850 
4853 
49.40 

49.17 
4953 
4950 
4857 
4657 
4650 
4657 
46.73 
4857 
4923 
4950 
4827 
4853 
4750 


R-24 


Run? 


Date  Time 


290ct-94 

1022  AM 

2g^Ct-94 

1023  AM 

29-Oct-94 

1024  AM 

290ct-94 

1025  AM 

29-Oct-94 

1026  AM 

290ct-94 

1027  AM 

29-Oct-94 

1028  AM 

290ct-94 

1029  AM 

2M)Ct*94 

1020  AM 

2M)Ct-94 

1021  AM 

29-Oct-94 

10:32  AM 

29-Oct-94 

10:33  AM 

29-Oct-94 

10:34  AM 

29-Oct-94 

10:35  AM 

29-Oct-94 

10:36  AM 

29-Oct-94 

10:37  AM 

290ct*94 

10:38  AM 

29-Oct-94 

10:39  AM 

29-Oct-94 

10:40  AM 

29-Oct-94 

10:41  AM 

29-Oct-94 

10:42  AM 

2W5ct-94 

10:43  AM 

290ct'94 

10:44  AM 

290ct-94 

10:45  AM 

29-Oct-94 

10:46  AM 

29-Oct-94 

10:47  AM 

290ct-94 

10:48  AM 

29-Oct-94 

10:49  AM 

29-Oct*94 

10:50  AM 

29-Oct-94 

10:51  AM 

29-Oct-94 

10:52  AM 

29-Oct-94 

10:53  AM 

29-Oct-94 

10:54  AM 

290ct-94 

10:55  AM 

29-Oct*94 

10:56  AM 

29-Oct-94 

10:57  AM 

29-Oct-94 

10:58  AM 

29-Oct-94 

10:59  AM 

29-Oct-94 

11:00  AM 

29-Oct*94 

11:01  AM 

29-Oct-94 

11:02  AM 

290ct-94 

11:03  AM 

29-Oct-94 

11:04  AM 

29-Oct-94 

11:05  AM 

29-Oct-94 

11:06  AM 

29-Oct-94 

11:07  AM 

29-Oct*94 

11:08  AM 

29-Oct-94 

11:09  AM 

29>Oct-94 

11:10  AM 

29-Oct-94 

11:11AM 

29*Oct-94 

11 :12  AM 

THC 

NOX 

Value 

Value 

(ppm) 

(ppm) 

0.08 

98.93 

0.05 

90.90 

0.05 

88.95 

0.03 

90.07 

0.07 

92.35 

0.08 

96.72 

0.05 

-  100.52 

0.08 

101.83 

0.05 

101.53 

0.08 

103.72 

0.10 

105.30 

0.08 

10820 

0.08 

109.75 

0.17 

134.78 

0.13 

130.48 

0.17 

127.72 

027 

164.52 

0.30 

184.38 

023 

154.98 

023 

175.45 

023 

18520 

0.33 

209.10 

0.33 

219.47 

020 

190.05 

0.12 

160.38 

0.12 

148.12 

0.18 

151.12 

0.13 

151.95 

0.12 

141.78 

0.13 

150.75 

0.17 

167.03 

0.12 

14525 

0.15 

140.48 

0.17 

171.13 

0.13 

15423 

0.08 

142.08 

0.10 

137.50 

0.12 

136.78 

0.15 

152.75 

0.10 

146.90 

0.12 

157.62 

0.13 

144.28 

0.08 

137.78 

0.08 

13128 

0.17 

162.17 

0.13 

172.33 

0.23 

206.42 

0.20 

162.53 

0.13 

149.93 

0.12 

135.47 

0.15 

135.13 

CO 

S02 

Value 

Value 

(ppm) 

(ppm 

12.50 

4723 

1223 

4723 

1223 

4727 

12.13 

4820 

11.93 

47J3 

1227 

4727 

11.70 

47.70 

11.40 

4723 

11.33 

4727 

11.13 

47.70 

11.40 

4823 

10.83 

48.17 

10.97 

4820 

11.73 

48.47 

10.73 

48.40 

11.53 

48.80 

14.37 

48.43 

14.13 

48.00 

13.00 

48.00 

13.17 

4827 

12.47 

48.80 

13.87 

49.13 

12.70 

4920 

11.87 

4920 

11.37 

4920 

10.97 

49.13 

1127 

48.77 

11.07 

48.77 

10.83 

48.37 

11.67 

48.10 

11.30 

47.67 

10.87 

47.60 

11.10 

47.70 

11.07 

47.63 

10.43 

48.50 

10.37 

48.63 

10.10 

49.63 

10.40 

5023 

10.30 

50.93 

10.67 

50.87 

10.33 

50.67 

1023 

50.83 

10.90 

50.07 

10.77 

4923 

11.57 

48.83 

12.53 

48.63 

11.80 

48.87 

11.10 

48.73 

10.60 

48.60 

1023 

48.83 

1027 

48.87 

R-25 


Run  7  (continued) 


290ct-94 

290ct>94 

29^-94 

29-Oct-94 

290ct-94 

290ct-94 

29^-94 

29^-94 

29-Oct-94 

290ct>94 

29-Oct-94 

29-Oct*94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29'Oct'94 

29-Oct-94 

29^Ct-94 

29^ct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

290ct-94 

29-Oct-94 

290ct-94 

29^ct-94 

29^-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-Oct-94 

29-OCI-94 

29-Oct-94 


11:13  AM 
11:14  AM 
11:15  AM 
11:16  AM 
11:17  AM 
11:18  AM 
11719  AM 
1120  AM 
1121AM 

1122  AM 

1123  AM 

1124  AM 

1125  AM 

1126  AM 

1127  AM 

1128  AM 

1129  AM 
11:30  AM 
1121AM 
11:32  AM 
11:33  AM 
11:34  AM 
11:35  AM 
11:36  AM 

1127  AM 

1128  AM 
11:39  AM 
11:40  AM 
11:41  AM 
11:42  AM 
11:43  AM 
11:44  AM 
11:45  AM 
11:46  AM 
11:47  AM 
11:48  AM 
11:49  AM 
11:50  AM 
11:51AM 
11:52  AM 
11 :53  AM 
11:54  AM 
11:55  AM 
11 :56  AM 
11:57  AM 
11:58  AM 
11:59  AM 
12:00  PM 
12:01  PM 
12:02  PM 
12:03  PM 


THC 

NOX 

Value 

Value 

(ppm) 

(ppm) 

0.10 

130.77 

0.13 

157.03 

0.18 

19927 

0.10 

160.85 

0.10 

141.98 

0.18 

192.67 

0.10 

160.55 

0.10 

166.97 

0.13 

172.90 

0.10 

164.18 

020 

191.17 

0.12 

0.12 

0.13 

0.18 

0.42 

028 

0.17 

0.12 

0.10 

0.12 

0.13 

0.08 

0.10 

0.08 

0.13 

0.15 

0.12 

0.17 

0.10 

0.10 

0.07 

0.10 

0.10 

0.12 

0.10 

0.12 

023 

0.10 

0.10 

0.10 

0.18 

0.17 

0.10 

0.08 

0.10 

0.08 

0.10 

0.10 

0.10 

0.12 


167.00 

151.88 

194.98 

218.63 

316.78 
247.23 
196.00 
17625 
160J3 
16522 

194.78 
165.87 
170.32 
17320 
199.18 
224.58 

186.73 
197.50 
170.97 
153.42 

140.73 
163.37 

149.73 
15725 
143.77 
2(X).87 
224.62 
18025 
153.18 
139.95 
19220 
169.57 
152.05 
137.10 

149.92 

158.93 
157.53 
153.62 
16022 
161.38 


CO 

Value 

(PPtn) 

10.10 

11.63 

10.73 

10.10 

10.40 

11.17 

10.43 

10.93 
10.77 
1023 

11.93 
10.90 
10.63 
11.93 
13.33 
13.97 
1223 
10.50 

9.87 

1020 

10.53 

10.83 

10.10 

10.07 

10.07 

10.73 

11.03 

9.63 

10.10 

9.33 

9.07 

9.13 
9.60 
927 
9.00 
8.87 

10.97 

10.00 

9.73 

9.63 

10.13 
10.37 
10.00 

9.57 

9.37 

927 

9.47 

923 

9.43 

9.73 

10.17 


S02 

Value 

(ppm 

48.60 

48.47 

48.80 

4823 

48.77 

4820 

48.70 

4820 

4823 

48.77 

4823 

4927 

49.43 
49.47 
4920 
4820 
48.00 
48.60 
48.37 

47.43 
48.80 
4923 
4927 
5020 

50.43 
50.43 
5020 
50.83 
50.57 
50.03 
49.60 
49.47 

49.20 
49.17 
48.67 
48.67 
48.33 

48.20 

48.80 
50.40 
5127 
5220 
52.43 
52.03 
5023 

49.80 
49.33 
48.90 
49.37 
5027 
51.53 


R-26 


Run  7  (continued) 


Date  Time 


29^-94 

12:04  PM 

29-Oct-94 

12:05  PM 

290ct-94 

12:06  PM 

29-Octr94 

12:07  PM 

290ct-94 

12:08  PM 

29-Oct-94 

12:09  PM 

290ct-94 

12:10  PM 

290ct-94 

12:11  PM 

290et-94 

12:12  PM 

29-Oct-94 

12:13  PM 

29-Oct-94 

12:14  PM 

29^-94 

12:15  PM 

29^Ct-94 

12:16  PM 

29-Oct-94 

12:17  PM 

290ct-94 

12:18  PM 

290ct<94 

12:19  PM 

29-Oct-94 

1220  PM 

29-Oct-94 

1221PM 

290ct*94 

12-22  PM 

29-Oct-94 

1223  PM 

290ct-94 

1224  PM 

290ct-94 

1225  PM 

29-Oct-94 

1226  PM 

29-Oct-94 

1227  PM 

29^-94 

1228  PM 

29^*94 

1229  PM 

29-Oct-94 

1220  PM 

29^*94 

12:31  PM 

290ct-94 

1222  PM 

29-Oct-94 

12:33  PM 

29^Ct-94 

1224  PM 

29-Oct-94 

12:35  PM 

29-Oct-94 

12:36  PM 

29^ct-94 

12:37  PM 

29<}ct-94 

12:38  PM 

290ct-94 

12:39  PM 

29-Oct-94 

12:40  PM 

290ct-94 

12:41  PM 

29-Oct-94 

12:42  PM 

29-Oct-94 

12:43  PM 

29-Oct-94 

12:44  PM 

290ct-94 

12:45  PM 

29-Oct-94 

12:46  PM 

29-Oct-94 

12:47  PM 

29^-94 

12:48  PM 

29-Oct-94 

12:49  PM 

29-Oct-94 

12:50  PM 

29-Oct-94 

12:51  PM 

29^-94 

12:52  PM 

29-Oct-94 

12:53  PM 

29-Oct-94 

12:54  PM 

THC 

NOX 

Value 

Value 

(ppm) 

(ppm) 

023 

233.52 

0.17 

215.82 

0.18 

18525 

0.13 

15528 

0.15 

160.82 

0.13 

15220 

0.10 

144.03 

0.12 

174.93 

0.18 

174.63 

0.12 

152.73 

0.10 

140.57 

020 

181.55 

0.13 

194.78 

0.10 

17825 

0.12 

183.08 

0.13 

197.18 

0.12 

168.48 

0.15 

168.83 

0.15 

164.30 

022 

24523 

0.17 

227.62 

023 

21528 

0.15 

186.70 

020 

233.65 

0.17 

184.03 

0.13 

18822 

0.15 

170.47 

027 

259.92 

0.30 

308.48 

028 

267.08 

022 

214.67 

020 

22025 

0.22 

194.83 

022 

203.82 

025 

225.12 

025 

244.00 

022 

234.85 

028 

291.75 

028 

278.18 

028 

273.40 

0.33 

281.53 

022 

224.77 

0.18 

214.73 

0.15 

188.67 

0.17 

211.80 

0.17 

193.32 

0.13 

194.48 

0.13 

178.12 

0.10 

148.58 

0.12 

155.87 

0.10 

148.57 

CO 

S02 

Value 

Value 

(ppm) 

(ppm 

11.93 

5123 

11.37 

S(LB7 

9.97 

50.60 

9.73 

40.40 

1023 

40.60 

9.60 

4927 

9.67 

4920 

10.50 

4SJ3 

10.17 

4827 

9.33 

4823 

9.73 

4927 

10.00 

49.17 

9.93 

49.43 

1020 

4923 

10.43 

4927 

9.83 

4923 

9.73 

49.70 

9.40 

4927 

9.93 

48.77 

11.30 

4920 

9.93 

4920 

10.47 

4827 

1027 

4923 

11.40 

5120 

10.50 

5220 

1027 

5223 

10.70 

5223 

12.53 

51.43 

11.97 

4920 

1120 

4823 

10.67 

47.70 

10.83 

47.47 

10.53 

47.00 

10.97 

48.40 

11.63 

47.40 

12.10 

4827 

10.70 

48.00 

12.90 

4820 

11.30 

4727 

12.67 

47.47 

10.47 

47.17 

10.60 

4820 

10.37 

4720 

9.93 

4820 

10.33 

40.40 

1027 

50.17 

10.37 

5020 

9.57 

50.03 

9.30 

48.80 

9.10 

47.53 

9.07 

47.13 

R-27 


jn  7  (continued) 

Date 

Time 

29^ct-94 

12:55  PM 

29-Oct-94 

12:56  PM 

29^-94 

12:57  PM 

29-Oct-94 

12:58  PM 

29^-94 

12:59  PM 

290ct-94 

01:00  PM 

29-Oct-94 

01:01  PM 

290ct-94 

01:02  PM 

29-Oct*94 

01:03  PM 

29-Oct-94 

01:04  PM 

290ct-94 

01:05  PM 

29-Oct-94  ' 

01:06  PM 

29^ct'94 

01:07  PM 

29-Od>94 

01:08  PM 

29-Oct-94 

01:09  PM 

29-Oct-94 

01:10  PM 

29-Oct-94 

01:11  PM 

290ct-94 

01:12  PM 

290ct-94 

01:13  PM 

29-Oct'94 

01:14  PM 

29-Oct-94 

01:15  PM 

29-Oct-94 

01:16  PM 

29-Oct*94 

01:17  PM 

29-Oct-94 

01:18  PM 

29-Oct-94 

01:19  PM 

290ct-94 

0120  PM 

290ct-94 

0121  PM 

29-0:1-94 

0122  PM 

29-OU-94 

0123  PM 

29-Oct-94 

01:24  PM 

29-Oct-94 

01:25  PM 

29-Oct-94 

01:26  PM 

THC 

NOX 

Value 

Value 

(ppm) 

(ppm) 

0.13 

139.57 

0.10 

147.18 

0.15 

151.53 

0.12 

136.92 

0.10 

13127 

0.08 

128.30 

0.08 

12525 

0.07 

122.80 

0.08 

139.10 

0.10 

139.08 

0.10 

127.97 

0.10 

122.77 

0.12 

12220 

0.10 

120.70 

0.10 

123.47 

0.12 

121.82 

0.08 

116.77 

0.10 

114.97 

0.10 

114.68 

0.13 

132.82 

0.12 

121.82 

0.05 

115.65 

0.03 

113.03 

0.03 

112.30 

0.08 

114.67 

0.12 

136.80 

0.10 

124.12 

0.15 

142.62 

0.13 

125.83 

0.18 

113.52 

0.18 

113.08 

0.13 

115.63 

CO 

S02 

Value 

Value 

(ppm) 

(ppm 

8.93 

4627 

9.33 

4723 

9.40 

49.40 

9.37 

5027 

9.47 

5023 

9.37 

5027 

9.00 

5023 

9.17 

4927 

8.83 

4820 

9.07 

4723 

8.53 

47.13 

8.63 

47.70 

8.73 

4823 

8.77 

4920 

8.90 

49.87 

8.83 

50.07 

8.77 

49.70 

8.60 

48.87 

8.80 

48.90 

9.10 

48.43 

8.77 

48.13 

8.77 

4720 

8.60 

4727 

8.70 

48.47 

8.83 

49.13 

9.17 

49.03 

8.93 

4820 

923 

4823 

9.03 

48.90 

8.87 

48.43 

8.87 

4820 

8.73 

48.57 
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APPENDIX  S 
METALS  DATA  SUMMARY 


S-1 


rABLE  S-1.  METALS  EMISSIONS  SUMMARY 


3ATE 

RUN  2 
10/21/94 

RUN  4 
10/24/94 

RUN  6 

10/27/94 

FEED  DATA 

Werage  Batch  Feed 

175mm  COMP  B  Proj  (No.) 

480 

480 

480 

(Ib/ea) 

115 

115 

115 

(tons)* 

27.6 

27.6 

27.6 

STACK  GAS  DATA 

7oliunetric  Flow 

Rate  (dscf/hr)  233766 

202153 

215519 

SAMPLING  EQUIPMENT  DATA 

Dry  Gas  Volume  (dscf) 

32.90 

33.81 

37.66 

Total  Sampling  Time  (min) 

60 

72 

72 

Isokinetic  S2unpling  Rate  (%) 

104.53 

103.51 

105.49 

EMISSION  DATA 

Max  Ag  Emission 

Rate  (g/hr) 

0.00146 

0.00062 

0.01272 

Max  As  Emission 

Rate  (g/hr) 

0.00772 

0.00192 

0.00085 

Max  Ba  Emission 

Rate  (g/hr) 

0.03398 

0.03972 

0.01611 

Max  Be  Emission 

Rate  (g/hr) 

0.00036 

0.00030 

0.00029 

Max  Cd  Emission 

Rate  (g/hr) 

0.05378 

0.02240 

0.00869 

Max  Cr  Emission 

Rate  (g/hr) 

0.04243 

0.24067 

0.14823 

Max  Ni  Emission 

Rate  (g/hr) 

0.04441 

0.42284 

0.20247 

Max  Pb  Emission 

Rate  (g/hr) 

0.07737 

0.07593 

0.02878 

Max  Sb  Emission 

Rate  (g/hr) 

Max  Se  Emission 

Rate  (g/hr) 

0.00229 

0.00090 

0.00038 

0.00071 

0.00060 

0.00057 

Max  T1  Emission 

Rate  (g/hr) 

0.00071 

0.00030 

0.00029 

*  Batch  feed  rate  exceeds  previous  limit  of  25  tons. 


S-2 


EMISSION  RATE  CALCULATIONS 
(Run  2) 

Ag  Emission  Rate:  =  0.21  ug 

0.21  *  233766 

**  32.9  *  1,000,000  ug/g 

=  0.00146  g/hr 

As  Emission  Rate:  M^,  =  1.09  ug 

1.09  *  233766 

^  32.9  *  1,000,000  ug/g 

=  0.00772  g/hr 

Ba  Emission  Rate:  Mg,  =  4.78  ug 

4.78  *  233766 

Wb.  - - 

32.9  *  1,000,000  ug/g 

=  0.03398  g/hr 

Be  Emission  Rate:  Mge  =  0.05  ug 

0.05  *  233766 

Wge  - - 

32.9  *  1,000,000  ug/g 
=  0.00036  g/hr 

Cd  Emission  Rate:  Mq,  =  7.57  ug 

7.57  *  233766 

WcM  - - - 

32.9  *  1,000,000  ug/g 

=  0.05378  g/hr 


S-3 


6.  Cr  Emission  Rate:  Me  ®=  5.97  ug 

5.97  *  233766 

^  32.9  *  1,000,000  ug/g 

«  0.04243  g/hr 

7.  Ni  Emission  Rate:  Mn!  =  6.25  ug 

6.25  *  233766 

Wni  - - - - - - 

"  32.9  *  1,000,000  ug/g 

-  0.04441  g/hr 

8.  Pb  Emission  Rate:  Mp^  =  10.89  ug 

10.89  *  233766 
"*  32.9  *  1,000,000  ug/g 

*  0.07737  g/hr 

9.  Sb  Emission  Rate:  =  0*32  ug 

0.32  *  233766 

32.9  *  1,000,000  ug/g 
=  0.00229  g/hr 

10.  Se  Emission  Rate:  Mg,  =  0.10  ug 

0.10  *  233766 

Wse  - - 

32.9  *  1,000,000  ug/g 
=  0.00071  g/hr 

11.  T1  Emission  Rate:  M,,  =  0.10  ug 

0.10  *  233766 

— — — — — — 

32.9  *  1,000,000  ug/g 

*  0.00071  g/hr 


S-4 


